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Welcome to Outdoor Living 
and its Ultimate Project Guide 


O utdoor living is a casual activity, and the projects 
we build for our yards reflect it. Generally, they are 
simpler than interior projects, and the standards by 
which we judge them aren't as high —building a cedar 
picnic table is a lot easier than building a cherry dining 
table, and if you make a few mistakes along the way 
no one is likely to notice or care. 

So from a practical standpoint, outdoor building 
projects are very popular. But there is more to it than 
that. Whether it's an interlocking block retaining wall 
or a classic Adirondack chair for the deck, do-it-your¬ 
self projects for outdoor living are fun and gratifying. 

In this book you will find nearly 1,000 beautiful, 
color photos of projects for outdoor living. A basic 
deck planter built with only portable power tools. A 
sophisticated gazebo that's as beautiful to look at as it 
is challenging to build. An in-ground garden pond with 
a playful fountain. And dozens upon dozens more! 
Taken together, the yard upgrades and furnishings 
you'll find on these pages cover a huge range of com¬ 
plexities, purposes and lifestyles. 

For your convenience, Outdoor Living—The Ultimate 
Project Guide is divided into three major parts, each 
with its own index at the very end of the book. It's like 
getting three books for the price of one! 

The first section, "Landscape Structures & Decks," 
is packed with information and projects within the 
category that has come to be known as "Hardscaping." 
Featured projects include patios and walkways, fences 
and gates, landscape walls, and ponds. Each project is 
pictured in thorough detail from start to finish. Plus, 
you get plenty of helpful tips and building insights 
along the way. Also included in this major section is a 
spectacular 70-page primer on one of the most popu¬ 
lar do-it-yourself projects today: building decks. From 
deck design to setting posts to laying decking, you'll 
be hard-pressed to find a deckbuilding question left 
unanswered. 

The second part, "Yard & Garden Structures," 
focuses on an array of beautiful and functional projects 
that will improve the quality of your outdoor living. 
Beginner and professional alike will discover the inside 
information on how to go about building several popu¬ 
lar outdoor structures, including a cedar gazebo, an 
elegant arbor-and-trellis, a landscape bridge, a tool 


shed made from scratch and more. Plus, photos detail 
the construction of a kit-built shed and greenhouse. 

You'll find the last major section of this book useful 
whether it's the height of summer or the dead of win¬ 
ter. "Backyard Woodworking Projects" is a com¬ 
pendium of 15 carpentry and woodworking projects 
you can build in your workshop, garage or yard. 
Included among them are a picnic table and benches, 
a stand-alone porch glider, two Adirondack chair 
plans, a patio table and chairs, a sandbox, a sun 
lounger and two garden bench plans. Each project fea¬ 
tures step-by-step photographs, an exploded view 
drawing with details, a cutting list, a shopping list and 
detailed step-by-step instructions. 

Your backyard is a treasure trove of possibilities for 
the imaginative and ambitious homeowner. With the 
projects in this book to guide and inspire you, you'll 
discover what multitudes before you have found out: 
When you're building projects for outdoor living, the 
sky really is the limit. 


IMPORTANT NOTICE 

For your safety, caution and good judgment 
should be used when following instructions 
described in this book. Take into consider¬ 
ation your level of skill and the safety pre¬ 
cautions related to the tools and materials 
shown. Neither the publisher, nor any of its 
affiliates can assume responsibility for any 
damage to property or persons as a result 
of the misuse of the information provided. 
Consult your local building department for 
information on permits, codes, regulations 
and laws that may apply to your project. 
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Part 1 

Landscape Structures & Decks 

Introduction 


F or any homeowner, the backyard provides 
unique opportunities for recreation and relax¬ 
ation. But for the handyman, outdoor space pro¬ 
vides another important benefit: it is a place to 
design, to build and to put your skills and creativ¬ 
ity on display. 

Unlike your house, your yard is a very forgiving 
canvas for building projects: holes can be filled in; 
grass and small plants will grow back; and just 
about any structure can be easily removed and 
replaced with something you like better. For these 
reasons, many handymen and weekend remodel¬ 
ers especially enjoy working outdoors. 

Although many backyard building projects 
involve more muscle than talent, it helps to 
know exactly what you need to do before you 
strip off the sod for your new patio or set the 
posts for your new deck. In this section, you'll 
find all the information you need to undertake 
today's most popular backyard building projects. 
In fact, Part 1 —Landscape Structures & Decks 
was planned and produced to focus solely on the 
building projects that homeowners are most 
interested in accomplishing. 

The first section here is devoted to landscape 
construction projects: building patios, walkways, 
walls, fences, gates and garden ponds. Quite a 
number of building materials are used to make 
these structures, from cast concrete pavers to nat¬ 
ural stone; from prefabricated fence panels to raw 
exterior lumber. For each project, you'll find a 
wealth of helpful information, along with beautiful 
full-color photographs that take you through each 
major step of the process. It's like watching a 
landscape contractor from start to finish as he 
completes a job — but without leaving the comfort 
of your favorite chair. 

The second section here focuses on a backyard 
building project that's on just about every handy¬ 
man's wish list or resume: building a deck. In 
these pages, you'll find all the basic information 
you need to build a simple deck, but much more. 


Because most of us know enough about basic 
carpentry to design and build a basic square deck 
that has all the charm of a wooden pallet, our 
deck section aims a little higher. In it you'll see 
every detail and every painstaking step as we cre¬ 
ate a glorious, two-tier feature deck that quickly 
became the envy of the entire neighborhood 
where it was built. How-to instructions for the 
planning and layout, pouring foundation piers, 
building the undercarriage, laying the deck 
boards, and dressing out the deck with stairs, rail¬ 
ings, fascia and even benches are all shown in 
exciting full-color detail. By the time you've fin¬ 
ished reviewing this section, you'll have most of 
the knowledge and skills you need to build a 
unique deck that's the envy of your neighborhood. 

Think ahead to your next backyard barbecue or 
party. Now imagine it taking place on your brand 
new paver patio or your spacious new deck. 
Remember slogging through the mud last summer 
to weed your garden or pick your tomatoes? Now 
imagine making the trek on a neat walkway made 
of natural stones, and perhaps stopping along the 
way to gaze into your new garden pond. There is 
almost no end to the satisfaction and payback you 
can obtain from even the simplest backyard build¬ 
ing or landscaping project. 
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A raised flower bed created with interlocking blocks cast from 
concrete provides a nice contrast to the warm wood deck tones in this 
emerging suburban neighborhood. 


O n the following pages you'll find examples of a 
number of deck-building and landscape construc¬ 
tion projects. They range from casual and simple to 
elaborate. In addition, each of the major sections of 
this book has a shorter gallery of completed projects to 
help spur your imagination when designing your own 
backyard building effort. While we did our best to 
choose a wide range of projects to help with your ini¬ 
tial planning, you'll probably want to extend your 
search for inspiration beyond the pages of this book. 
You can visit your local library or bookstore and thumb 
through other printed material, or consult with design¬ 
ers or landscape architects for their thoughts. But per¬ 
haps the best way to generate ideas you know will 
work out well is simply to walk through your own 
neighborhood and take note of what your neighbors 
have done, looking for successes as well as projects 
that, for any number of reasons, didn't pan out. 


Ideas for Landscape 
Structures & Decks 



A figure-eight shaped garden pond and a planting bed add interest to 
an otherwise flat and ordinary lawn.The symmetrical shapes of these 
two structures introduce elements of nature to the backyard, while 
preserving the neatly clipped appearance favored by this homeowner. 
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Cobblestones and poured concrete join forces to create these elegant 
backyard steps — and complement the interlocking block retaining wall. 


Exotic foliage thrives in this flexible-liner water garden, adding a taste 
of the tropics to a Midwestern backyard. 



Interesting angles and well-placed railings allow this low-level deck to blend in perfectly in this rustic backyard setting. A little creativity and 
vision result in an original deck that picks up and keeps on going where rectangles and simple “L’s” leave off. 
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RIGHT: A sturdy arbor-and-trellis creates a canopy of climbing plants 
and beautiful blossoms above a custom-built fence and gate. 


BELOW: The austere brick facade of this contemporary house is 
softened by a gently meandering planting bed built with interlocking 
concrete blocks. 


BOTTOM: Swimmers step down to the pool in style as they enjoy 
the graceful lines and easy access created by a well-designed deck. 
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Charm and grace are the two 
qualities that come to mind 
when passing by this lovely 
picket fence. 



This floating deck proves that 
a good design is at home 
anywhere in your yard. 



Tumbled pavers have the look 
and feel of an authentic cobble¬ 
stone street in this spacious patio. 
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ABOVE: An urban retreat is 

established in a big-city 
backyard through the use of an 
efficient deck, a slatted privacy 
fence and some cleverly 
arranged potted plants. 


RIGHT: A multi-media 
showcase can be put on dis¬ 
play by carefully combining sev¬ 
eral backyard building 
materials, as these steps and 
adjoining wall demonstrate. 
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Garden ponds don’t need to look artificial. Surrounding this flexible- 
liner pond with prairie grasses and natural flagstone lends an untamed 
feeling to the paver walkway and cast-paver coping stones that border 
most of the pond. 



The feel of a Japanese garden is created more by the landscape 
structures than the plantings in this well-designed setting. 



Natural stone, greenery and weathered wood are combined for an inviting effect in this lovely garden sanctuary. 
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Landscape Building Basics 

B uilding landscape structures is not an 
exact science, as some forms of inte¬ 
rior carpentry and woodworking are. The 
common step shared by most projects is 
quite simple: moving dirt. And even 
though there are do's and don't's related 
to digging, the basic ingredients are a 
sturdy shovel, a strong back, a wheelbar¬ 
row or garden cart, and a spot to dispose 
of any earth you remove from the project 
area. 

Beyond digging, most landscape build¬ 
ing projects also require you to do some 
sort of ground preparation: leveling off an 
excavation site, filling in low spots, and 
tamping down loose soil. Then a sub¬ 
base, most often made from compactible 
gravel, is laid and tamped for most proj¬ 
ects (exceptions being garden ponds and 
informal loose-fill walkways or patios laid 
over stable soil with good drainage). 
Landscape fabric should be layered into 
most landscape building projects to con¬ 
trol weed growth and keep subbase or 
base materials from settling together. 

Once the subbase is created, the indi¬ 
vidual projects diverge quickly into the 
unique steps they require. 



Digging tools are required for just about any landscape construction project. A basic set 
includes: (A) a hoe for moving loose soil and mixing concrete; (B) a general-purpose 
spade; (C) a hand tamper; (D) a posthole digger; and (E) a wheelbarrow. 



Hand tools are used in 
most landscape build¬ 
ing projects, if only for 
layout and leveling. A 
basic set includes: (A) 
speed square; (B) 
mason’s line; (C) fram¬ 
ing square; (D) hand 
saw; (E) aviator snips; 
(F) caulk gun; (G) car¬ 
penter’s level (4 ft.); 

(H) combination 
square; (I) spirit level; 
(J) pencil; (K) line level; 
(L) 50 ft. roll tape; (M) 
rigid tape measure; (N) 
chalkline; (0) wood 
chisels; (P) utility knife; 
(Q) socket wrench; (R) 
hammer; (S) flat pry 
bar; (T) hand maul; (U) 
plumb bob. 
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Sand, Gravel & Rock Types for Landscape 


Coarse sand is used as a base material for setting pavers and 
natural stones, and as a base for flexible pond liners. Fine sand 
can also be purchased at most landscape materials centers, but 
it has little application in landscape construction. 



Construction 


Decorative rock, like the pink 
quartz above, is used in loose-fill walkways 
and patios, planting beds and as a border treatment. Styles vary 
by region. It is relatively expensive. 



Compactible gravel is used as a subbase ^ 
material in most landscape construction projects. Known in 
some regions as “Class V” or “Class II” (lower numbers denote 
smaller aggregate), it improves drainage and can be tamped to 
create a stable base. 



Trap rock is a slate-based 
aggregate used mostly to create dry 
wells and to provide drainage. It can 
be used for decorative purposes in 
some situations. It is not compactible, 



drainage material but can be used successfully as a border treat¬ 
ment around plantings. It is not recommended for use as a loose 
fill for walkways or patios. 



River rock is used 
mostly as a drainage 
material when backfilling, as with a 
$> retaining wall. It can also be used for deco¬ 
rative or loose-fill purposes. It is sold according to the diameter 
of the stones (% in., 3 A in., and 1 Vi in. are typical). As a gen¬ 
eral rule, use larger diameter stones for walkways and patios, 
and smaller diameter (or a combination of smaller and larger) 
for drainage fill. 1 Vz in. dia. river rock is shown above. 


18 Outdoor Living —The Ultimate Project Guide 








Materials for Landscape Construction 



Landscape fabric is a weather-resistant, semiporous fabric that inhibits 
weed growth, but allows water to pass through. It is frequently installed 
between layers of subbase and base material to keep the upper layer 
from settling down into the lower layer. 



Landscape edging has several purposes in landscape construction. It is 
laid around planting beds to keep plantings segregated from the lawn. It 
is installed around patios and walkways to contain subbase and base 
materials. And it can be used as a decorative treatment to create visible 
barriers around landscape elements. Better quality edging is more rigid. 


Rules for building Outdoors 

□ WATCH OUT FOR BURIED LINES. Always contact 
your local public utilities to identify the location of 
buried power lines and gas lines before you dig.Utilities 
will provide line location identification as a free service. 

□ RESEARCH BUILDING CODES. Although building 
permits may not be required for many landscape proj¬ 
ects, most municipalities enforce outdoor building 
restrictions. Allowable height of fences and wails, and 
minimum distance from city land and other property 
lines are two common areas subject to restrictions. 

□ DISCUSS FLANS WITH YOUR NEIGHBORS. Your 
outdoor building project will likely be within the field of 
vision of your neighbors. As a courtesy, share plans with 
neighbors and give them the chance to raise objections 
or concerns before you start working. As a rule, main¬ 
tain a setback of at least 1 ft. from property lines. 

□ BE AWARE OF WEATHER CONDITIONS. Working 
outdoors can be highly strenuous, especially on hot, 
humid days. Avoid working in direct sunlight, drink 
plenty of water, and wear light-colored clothing (long 
pants and a long-sleeve shirt for protection). Work 
with a partner when possible. Don’t work in threatening 
weather. 

J TAKE CARE OF POWER CORDS. Extension corns are 
a danger and a nuisance. Keep them out of traffic 
areas. Always use exterior-rated extension cords with 
ground-fault circuit interruption (GFCi) protection. 



Rental Tools for Landscape Construction 


Plate vibrator (power tamper) 


A sod kicker is a hand-powered blade that removes sod in usable strips that can be laid elsewhere in your yard. A gas-powered auger makes quick 
work of digging holes for fence posts or deck footings. Most require two people to operate. A plate vibrator (also called a power tamper or a jump¬ 
ing jack) provides greater compaction of subbase material than a hand tamper, with greater uniformity and less effort. 
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Patios & Walkways 

P atios and walkways are the most 
prominent features in typical outdoor 
living spaces. They can be built in just 
about any size or shape with a wide 
range of building material options. Pavers 
and natural stone are the most popular 
materials for patios and walkways today 
because they're relatively easy to install 
and they can conform to the sizes and 
shapes that best fit in with your land¬ 
scape design. 

You can also build walkways and 
patios by creating a stable base, border¬ 
ing it with landscape edging, and cover¬ 
ing the area with loose fill, such as 
aggregate, mulch or bark. Loose-fill 
projects are the simplest to build but are 
limited mostly to more informal or rustic 
environments. Traditionally, patios and 
walkways have also been built with 
poured concrete. In some situations, 
poured concrete is a good landscape 
option, but working with it involves a 
multitude of specific masonry skills that 
are not shown in this book. 

While precast concrete or brick pavers 
are sold in a vast assortment of shapes, 
sizes and colors (See pages 24 to 25), 
resourceful do-it-yourselfers sometimes 
prefer to cast their own concrete pavers 
in original shapes and sizes, using dry 
premixed concrete. To make your own 
pavers, simply construct a form from ply¬ 
wood or hardboard and fill it with con¬ 
crete mixture (if you live in a colder 
climate, making pavers is a great winter 
project to prepare yourself for the spring 
building season). Another way to achieve 
the look of pavers or even natural stone 
is to stamp patterns into freshly poured 
concrete. Most concrete suppliers sell 
stamping tools that can impart the look 
of flagstone or pavers into the concrete. 

The main challenges when building 
patios and walkways are choosing a 
design and materials that blend with your 
home and yard, then doing careful instal¬ 
lation work to create a stable, weed-free 
subbase and a pleasing arrangement of 
the building materials. 

I 







Patio & Walkway Types 



Loose-fill walkways and patios are simple to create 
and have a natural appearance that blends in well in 
rustic or casual settings. 



Cast your own pavers from concrete for unique walk¬ 
ways and patios.The lizard-shaped, custom-cast pavers 
above form interesting patterns when interlocked. 



Brick pavers are fired from natural clay and feature color variations that add to their 
decorative appeal. On larger surfaces they can be formed into nonsquare shapes with only 
minimal cutting. 



Stamped concrete gives the general appearance of pavers or natural stone, but at a 
fraction of the cost. The paver shapes and textures are stamped in with a stamping tool as 
soon as the fresh concrete has set up. 



Flagstones are used to build very traditional patios and walkways that can fit in well in 
either a casual or a formal setting.The joints between stones usually are filled with a mix¬ 
ture of sand and mortar or cement to keep the stones in place. 
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times will. Because of their high compressive strength, 
interlocking pavers are used for many commercial 
applications, such as public sidewalks and crosswalks, 
outdoor shopping malls, and even industrial equip¬ 
ment yards. Another advantage to building with sand- 
set interlocking pavers is that the individual units are 
easy to replace or reset, should the need arise. 

About pavers 

The two basic categories of pavers are brick pavers 
and concrete pavers. Brick pavers are fired in kilns 
from clay, and concrete pavers are cast in forms. Brick 
pavers tend to have more natural warmth and less of a 
hard, symmetrical appearance than concrete pavers, 
but they're more expensive. Concrete pavers are 
denser and generally available in a much wider range 
of sizes and shapes and are more common today. 

Planning a paver patio or walkway 

Plan the finished patio or walkway dimensions to 
avoid excess cutting of pavers. If you have the pavers 
on hand, lay out two rows on a flat surface (such as a 
driveway) to represent the width and length of the 
patio, providing the desired spacing between each unit. 
Take into account the width of any border pavers and 


Interlocking Pavers 

I nterlocking pavers have become an extremely popu¬ 
lar surfacing material for patios, walks and driveways. 
They're relatively easy to install and, when set on a 
firm, properly prepared subbase, they'll hold up to foot 
traffic and heavy loads under a variety of weather con¬ 
ditions, without sinking, cracking, or shifting. 

Set in sand, the pavers "flex" with changing temper¬ 
atures, soil saturation levels, conditions and loads, 
rather than cracking as poured concrete patios some¬ 
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Anatomy of a 
Concrete Paver Structure 




An interlocking paver patio or walkway consists of several different build¬ 
ing materials layered together into the excavation area. After removing 
the sod and topsoil in the work area, a layer of compactible gravel is laid 
and tamped to 4 in. thick. Then, special paver edging is installed around 
the border of the project area. Landscape fabric is laid over the com¬ 
pactible gravel, a 1 in. layer of coarse sand is poured and leveled on top 
of the landscape fabric. The pavers are laid in pattern, starting at one cor¬ 
ner, then filling in throughout the field area. Finally, a mixture of sand and 
mortar or Portland cement is swept into the gaps between pavers. When 
moistened with water, the mixture hardens to hold the pavers in place. 


edging materials. Most concrete pavers 
have nubs on the sides that provide 
uniform Vi6 or Vs in. gaps that are filled 
with dry sand or a mixture of sand and 
mortar on Portland cement to lock the 
pavers in place. See the Tip on page 25 
for information on estimating the num¬ 
ber of pavers your project will require. 

If building a patio that will adjoin 
your house, use the door threshold, 
stoop, or steps/stairs as your initial 
guideline for determining the final 
height and slope for your patio. Ideally, 
the transitional step-up from the patio 
surface to the door threshold or first 
step tread should be between 5 and 
TVi in. You'll also need to plan for a 
slight slope (typically Vs in. per foot) 
when laying out your project. The 
slope should direct water runoff away 
from your house. In addition, a slight 
crown in the overall surface from side 
to side will help facilitate water runoff 
on both patios and walkways. 


Tools for Setting Pavers 


Tools for installing paver patios and walkways include: (A) a garden hose; (B) a garden 
rake; (C) a hand tamper; (D) a stiff-bristled push broom; (E) a square-nose spade; (F) a stan¬ 
dard spade; (G) a carpenter’s level; (H) a line level; (I) a tape measure; (J) a rubber mallet; 
and (K) a mason’s line. 
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Layout Patterns for Rectangle Pavers 




Running Bond 


Standard Basketweave 



Herringbone 



Offset Basketweave 



Running Stack 


Two-to-one Basketweave 


24 


Outdoor Living — The Ultimate Project Guide 























































































Optional Paver Shapes & Patterns 



Offset diamond shapes can be combined into dozens of pattern 
variations, especially when combined with square pavers. An X-shaped 
repeating medallion pattern is indicated above, and a running diamond 
pattern below. 



Split octagon with offset square ends can be combined to form any of 
the most common patterns. Note that the pavers are arranged in 
mirror-image pairs. 



rectangular pavers, typically antiqued using a 
tumbling process. The roundovers at the edges of 
the top surfaces create a quilted look when 
installed in groups. 


Zig-zag shapes 
have a larger 
amount of inter¬ 
locking surface area, 
and are best used in 
running bond types of 
patterns. 


Estimating Paver Quantities 



To estimate how many pavers you need to complete your proj¬ 
ect, the most accurate method is to arrange a handful of the 
pavers you’ll be using into a small section of the pattern, then 
measure the total length and width of the section. Divide the 
measurements by the number of pavers it contains for an aver¬ 
age per-unit length and width that allow for the gaps between 
pavers. Divide the planned width and length of the patio or 
walkway by the average unit dimensions and add 10% to the 
total for waste. 
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Paver patios 

If the patio you plan to build will 
adjoin a house, use a door threshold or 
steps to determine the height of the patio 
closest to the house. Ideally, the transi¬ 
tional step up from the patio surface to 
the door threshold or first step tread 
should be between 5 and 7Id in. Patio 
surfaces should slope away from the 
building so that water drains away from 
the foundation, so the patio side closest 
to the house is the "high" side. You must 
establish and maintain a drainage slope 
across the patio surface from high side to 
low side as you build your patio. 

Installing a paver patio 

I For square or rectangular patios, out¬ 
line the patio area with wood stakes 
and mason's line (See FIGURE A). 

Attach the lines roughly 4 in. above 
ground level. Position the stakes about 2 
ft. outside the planned patio area. Check 
the layout for square by measuring diago¬ 
nally from corner to corner; the layout is 
square when the diagonals are equal. 

2 Use a line level to level the mason's 
line on what will be the patio's high 
side first. Once the string is level, mark 
its height on the stake at either end (See 
FIGURE B). You'll be using this high side 
as a starting point and adjusting the 
remaining three string lines to it. 

3 Use a carpenter's level to transfer 
level marks from the leveled string to 
an adjacent stake at one corner (See 
FIGURE C). Adjust the second string line 
to this mark, level the string with a line 
level, then mark the stake at the opposite 
end. Repeat this procedure at each corner 
until all strings are level with each other. 
The strings should barely touch one 
another where they intersect. 


How TO INSTALL A PAVER PATIO 



FIGURE A: Drive two stakes approximately 2 ft. outside each of the prospective four cor¬ 
ners of the patio area. Attach mason’s line between the stakes to mark the length and 
width of the patio. The points where the strings intersect between the stakes determines 
the actual corners of the patio. 



FIGURE B: Level the mason’s line on the high side of the layout using a line level. Mark 
its height on the stakes at each end. This level line serves as a reference to level the other 
three layout string lines. 


4 The patio should slope gradually so 
water drains away from buildings or 
follows the natural drainage pattern of 
your yard. The slope should be Vs in. per 
ft. At each low-end stake, measure and 
mark the amount of drop from the level 
mark and retie the strings at these marks 
(See FIGURE D). Adjust the intersecting 


string at the low end to this height. Leave the strings in place to 
serve as guides for excavating the patio area. 

5 Clear the layout area of all plantings, large stones and other 
obstructions. If you're installing the patio in a grass yard, remove 
all sod within the patio area and 6 to 8 in. beyond the strings on 
each side (See FIGURE E). Save some of the sod for filling in any 
bare spots around the patio after it's installed. 
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FIGURE C: Once one string line is exactly level, use it as a reference for 
leveling the rest of the strings, A carpenter’s level can be used to trans¬ 
fer the height of the reference string line to adjacent string lines. 

5 If the patio includes curved areas or rounded cor¬ 
ners, lay out the curve with a garden hose, provid¬ 
ing an 8-in. margin outside the actual curved edge of 
the patio (See FIGURE F). On bare ground, mark the 
location with spray paint or pieces of paper with nails 
stuck through them. If your patio will replace a section 
of lawn, use the hose as a guide and remove the grass 
with a sod kicker. 

Preparing the base 

7 Starting at one corner, excavate the entire site to a 
depth that will accommodate at least 4 in. of sub¬ 
base material, 1 in. of sand and the thickness of the 
pavers (for example, if the pavers are 2 >6 in. thick, 
you'd excavate to a depth of 716 in. below the finished 
patio surface). Use a spade to dig the sides of the exca¬ 
vation as straight as possible, following your excava¬ 
tion marks. Check excavation depth around the 
perimeter by measuring down from the strings with a 
tape measure or a story pole (See FIGURE G). Then 
remove the soil within the patio area with a shovel. Be 
sure the entire excavation area follows the drainage 
slope of the strings. TIP: On larger patios, tie interme¬ 
diate strings across the project site to provide more 
depth reference lines in the middle of the excavation. 

8 After excavating the site, use a long, straight 2x4 
to check for low and high spots (See FIGURE H). 
Fill any low spots with compactible gravel subbase and 
tamp firmly with a hand tamper. 


FIGURE D: Calculate how much the patio will drop on the low side and 
mark this distance below the level line marks on the low-side stakes. 
NOTE: Here we moved the string up and out of the way of the level 
reference line to make marking easier. 


FIGURE E: Remove sod within the patio area plus 6 to 8 in. beyond the 
layout lines using a sod kicker. Roll several strips (green side in), and 
keep it moist and shaded for later use to patch in around the patio. 

9 Spread an even layer of compactible gravel sub¬ 
base into the project area. The depth of the subbase 
should be 4 in. plus 16 in. to allow for compaction. 
Compact the subbase material with a plate vibrator or 
hand tamper around the patio perimeter, then move in 
overlapping passes toward the center of the excavated 
area, overlapping each pass by 4 in. (See FIGURE I). 
After compacting, double-check the height of the sub¬ 
base to the guide strings. The distance between the 
subbase and strings should be equal over the whole 
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FIGURE F: Use a garden hose to plot curved corners of the patio for excavation. The hose 
should lay 6 to 8 in. outside the actual curve to allow for excavation and patio edging. 



FIGURE H: Check for high and low spots in the excavated area with a straight 2x4. 
Remove or fill areas as needed and tamp the ground firmly with a plate vibrator or hand 
tamper to create a solid base. 



FIGURE G: Use a scrap wood story pole as a depth 
reference as you excavate. The marks on the pole indi¬ 
cate the depth of the excavation below grade, plus the 
distance between ground level and the string lines. 





FIGURE I: Fill the excavation area with a 4t£-in.-thick 
layer of compactible subbase and compact it with a 
plate vibrator or hand tamper. 


excavation area and follow the drainage slope marked 
by the reference string lines. 

Lay down strips of landscape fabric, overlapping 
each strip by 6 to 8 in. (See FIGURE J). The fab¬ 
ric will help control weed growth and separate the 
sand layer from the compactible gravel subbase. With¬ 
out it, the sand would eventually settle into the sub¬ 
base material and cause the pavers to sink. 


n Starting at the center of the patio, dry-lay a line 
of pavers in both directions to establish the 
actual size of the finished patio (See FIGURE K). Be 
sure to include border pavers. Leave the two lines of 
pavers in place to serve as reference guides for 
installing the edging. 

Using your layout lines as guides, install paver 
edging around the patio perimeter. When 
installed, the L-shaped edging is designed to hold the 
sand base and border pavers in place. Lay a level 
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FIGURE L: Align the edging with the layout string lines using a carpen¬ 
ter’s level. The vertical ledges of the paver edging should be flush with 
the outer edges of the pavers. 


against the layout lines and adjust the edging until it is 
directly below the lines. Adjust the pavers until they 
butt up against the edging (See FIGURE L). 

B Install the edging by driving 10-in. galvanized 
landscape spikes through the predrilled holes in 
the edging. Place spikes 18 to 24 in. apart for straight 
sections, 12 to 18 in. apart for curved sections, or as 
specified by the manufacturer (See FIGURES M and 
N). Trim sections of the edging flange so that the edg¬ 
ing fits around obstructions like steps (See FIGURE O). 



FIGURE K: Lay a line of pavers in each direction to establish the actual 
length and width of the patio. Make sure to include border pavers, if 
applicable, and allow for joints between each paver. 



FIGURE M:Tack sections edging with 10-in. galvanized landscape 
spikes to establish curves in the patio layout. Once the curves are deter¬ 
mined, space the spikes every 12 to 18 in. to lock the edging in place. 

After the edging is installed, remove the stakes 
and reference lines. Laydown 1-in-dia. pipes 
across the width of the patio, spacing them about 6 ft. 
apart, and lay a 1 l£-in.-dia. pipe across the center. 

Cover the patio area with a layer of sand (See FIGURE 
P). The pipes will serve as depth spacers for the sand 
base when it's leveled and smoothed. The wider center 
pipe will establish a gentle slope from the center of the 
patio to the sides (called crowning) so that water will 
not pool in the middle but shed to either side. Moisten 
the sand so it's wet but not soaked through. 
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FIGURE N: Anchor the straight sections of edging at each spike hole 
with 10-in. galvanized landscape spikes. Be careful that the edging 
doesn’t shift out of alignment with the string layout lines. 



FIGURE P: Lay spacer pipes across the patio area (widthwise) and cover 
the patio area with a layer of sand. Settle the sand by dampening it with 
water.The pipes serve as spacers to crown and even out the sand layer. 


Set a straight 2x4 screed board across the sand 
that is long enough to rest on both the wider 
center spacer pipe and a narrower pipe. Shuffle it side 
to side along the two pipes in a sawing motion as you 
pull it toward you (See FIGURE Q). Continue speed¬ 
ing across sets of pipes, working from the center of the 
patio area outward until you've smoothed the whole 
patio. As you go, fill in any low spots and remove 
excess sand that builds up in front of the screed board. 



FIGURE 0:Trim the edging, if necessary, to fit around steps or other 
obstructions. Paver edging that you trim should be supported from 
behind to keep these border areas rigid. 



FIGURE Q: Screed the sand layer with a straight 2x4 using two pipes 
at a time as runners under the screed board. Then tamp the sand with a 
hand tamper to pack it firmly. 


Laying the pavers 

Starting at one corner (nearest to the house or at 
the high end of the patio), lay the first border 
paver tight against the edging. Use a rubber mallet or 
hammer and short wood block to set the paver into the 
sand (See FIGURE R). 

Lay a row of border pavers 2 to 3 ft. in each 
direction from the corner along the edging, and 
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TIP: Masonry saws 


Rent a water-cooled masonry saw if 
you need to cut lots of pavers. Set 
the paver on the sliding saw car¬ 
riage, align the blade with the cut¬ 
ting line on the paver and slide the 
tray forward to make the cut. 


fill in the space with field pavers follow¬ 
ing the paver pattern you choose (See 
FIGURE S). Tap the pavers in place, 
checking frequently with a level or 
straightedge to make sure all pavers are 
at the same height. As you encounter 
spacer pipes, remove them, filling in the 
grooves left behind with sand and lightly 
patting these areas smooth. 


1 O Continue laying the border and 
-LO field pavers in 2- to 3-ft. sections 
diagonally across the patio area. As you 
work, measure from paver rows over to 
the edging to make sure the rows are lin¬ 
ing up with one another. Compensate for 
inconsistencies by increasing or decreas¬ 
ing the joint width between pavers to 
bring a row back into alignment. When 
you get to the opposite end of the patio, 
adjust the edging, if needed, so it is snug 
against the pavers (See FIGURE T). 


1 Q If your pattern requires you to cut 
-L ZJ only a few pavers, you can score 
and break them with a hand maul and 
brick set. If you have several dozen cuts 
to make or need to make angled cuts, 
rent a masonry saw (See TIP, above). 
These saws feature a water-cooled dia¬ 
mond-grit blade and a sliding carriage for 



FIGURE R: Set the first paver into one corner of the edging. Tap it lightly with a rubber 
mallet or a hammer and a block of wood to bed it into the sand base. 



FIGURE S: Establish your paver pattern by laying a 2- to 3-ft. row of border pavers, then 
fill the border area in. Bed the pavers into the sand with a mallet and check the flatness 
of the paver surface with a level or straightedge. 


moving the paver into the blade. Some models include a miter guide 
attached to the carriage that enables you to make angled cuts. Sim¬ 
ply align the paver cutting line with the saw blade and slide the mov¬ 
able saw carriage forward, easing the paver slowly into the blade. 


0/"\When your patio design includes a curve, lay full-size border 
dL.\J pavers into the curve first, then fill in the field with full pavers 
as close to the border curve as possible (See FIGURE U). If you're 
working into a tight radius, use half-pavers (cut across their width) 
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FIGURE T: Continue to add pavers until you reach the opposite end of 
the patio. If paver rows extend beyond the edging or come up short, 
shift the edging by removing and repositioning the stakes to avoid cut¬ 
ting border pavers. 



FIGURE V: Mark full-size pavers that must be cut at angles by setting 
them over the empty spaces between border and field pavers and mark¬ 
ing the angle. Allow for a Vfc-in. gap between border and cut pavers. 

for the border to minimize large, pie-shaped gaps that 
would result from laying full-sized pavers. Shortening 
the pavers tightens their fit into the radius. 

Set full-size pavers over the empty spaces 
between field pavers and border pavers, and 
draw angled reference lines (See FIGURE V). Subtract 
Vs in. and make a second angled line inside the first to 
mark your cutting line. Cut or score and break the 



FIGURE U: Lay the border pavers first in curved corners, then fill in the 
field area with full pavers as close to the curved border as possible. Field 
pavers that meet the border pavers at angles will have to be cut to fit. 



FIGURE W: Check the patio surface for flatness with a straight 2x4, 
and set high pavers deeper into the sand base with a mallet. In some 
cases, you’ll need to remove low pavers, add sand and reset. 

i 

pavers along the inside line and fit them into place. 

Once all the pavers are laid, check for high or 
low spots by laying the screed board across the • 
paver surface in several directions and look for gaps. 

Use a rubber mallet or a hammer and wood block to 
adjust uneven pavers by setting higher pavers deeper 
into the sand (See FIGURE W). Remove any pavers in 
low spots, add more sand and reset them. 
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FIGURE X: Fill gaps between the pavers by covering the patio with a 
layer of sand and sweeping it back and forth into the joints. Use a plate 
vibrator to settle the entire patio into the sand base and pack the sand 
into the joints. 


OO Spread an even V^-in. coat of dry sand over the 
entire paver surface. Sweep the sand thoroughly 
into the paver joints to fill them, adding more diy sand 
if necessary (See FIGURE X). Leave a 1 / 4 -in. layer of 
sand on top of the patio to act as a cushion for tamp¬ 
ing the pavers with a plate vibrator. This will keep the 
vibrator from chipping the paver corners. 


*~)/{ Tamp the pavers into the sand bed. Start around 
L-rT the outside perimeter and work toward the cen¬ 
ter. Make at least two passes to pack the sand firmly 
into the joints. If you notice joints settling, add more 
sand to refill them before making the next tamping 
pass. During this process, keep the tamper moving: if 
you stay in one place too long, you'll run the risk of 
creating uneven low spots by over-compacting the 
subbase. 


O C Sweep up any loose sand, then mist the paver 
L- area, being careful not to dislodge sand from the 
joints (See FIGURE Y). Wait several days for the sand 
to settle and dry, then sweep in and wet additional 
sand to fill in any voids in the joints. 


C Fill in bare spots around the patio perimeter with 
v/ topsoil, then cut strips of sod to cover the bare 
spots (See FIGURE Z). Press the sod firmly in place 
and soak it with water. Water the sod daily for two 
weeks so that it can establish new roots. 


FIGURE Y: Sweep loose sand off the patio and settle the sand in the 
joints by misting with a garden hose. 


FIGURE Z: Fill excavated areas behind the patio edging with topsoil and 
patch it in with sod strips. Press the sod firmly into place and water it 
every day for several weeks until it takes root. 

coat the paver surface with concrete sealer, using a 
roller or garden sprayer. The sealer not only provides 
some protection against water penetration and weed 
growth; it also enhances the color of the pavers and 
provides a barrier against stains and dirt. Check the 
sand joints seasonally and replenish them with sand. 
Reset low pavers as needed. 


^ “7 After the joints are fully packed with sand, the 
^ / patio is ready for use. However, you may want to 


Patios & Walkways 33 














F lagstone patios and walkways provide a durable if 
slightly rough walking surface, but lend themselves 
well to natural or informal garden settings. Because of 
their relatively large size and weight, flagstones usually 
don't require the extensive base preparation of an 
interlocking paver patio. In many cases, you can lay 
the stones directly on stable, well-tamped soil, 
although a 2 in. bed of screeded sand will make it eas¬ 
ier to place and level stones of varying thickness. If the 
soil is very soft or unstable (subject to severe frost 
heave), lay down a 2 to 4 in. layer of compactible 
gravel subbase material, and compact it with a hand 
tamper or plate vibrator. 


Flagstone 


About flagstones 

"Flagstone" is a general term referring to any sedi¬ 
mentary rock that cleaves naturally into stepping stone 
shapes. The name derives from the obvious resem- 
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Buying Flagstones 



Rockeries and landscape suppliers generally sell 
flagstones by the ton (in pallet lots) for large projects, 
or by the pound for smaller ones. The stones in any 
given lot will vary in size, shape, and thickness, mak¬ 
ing estimating difficult. To determine the amount of 
stone needed to cover your walk or patio area, 
your best bet is to rely on the experience of the 
supplier. 

Flagstones used for patios and walks range 
from 1 to 2 in. thick (as opposed to thinner 
"veneer" flagstones, which range from 1/4 to % 
in. thick — the latter should not be used for 
patios or walks). Generally, a ton of 1- to-2 
in.-thick, medium-density stones will cover 
approximately 120 square feet. 

After determining the square footage of your 
patio, order 10% extra to allow for cutting, fitting and 
breakage. While dealers usually won't let you pick 
through the pile to choose the exact stones you want, 
you can look for pallets that contain a good mixture 
of sizes and shapes to save time cutting and fitting. 
Also, a good percentage of the stones should have at 
least one reasonably straight side for use as perime¬ 
ter stones on square or rectangular patios and 
straight walks. 

As with other patio materials, have the stones deliv¬ 
ered as close to the site as possible. Have a helper on 
hand to move and place the larger stones. 


In formal landscapes, where a more symmetrical 
patio is desired, use "gauged" stones. These are natu¬ 
ral stones split to roughly the same thickness, then cut 
into rectangular shapes in random widths and lengths. 
Gauged-stone patios are generally easier to fit 
together, with straight, wet-mortared joints of an even 
width (typically 1 fi to 34 in. wide). Alternatively, you 
can lay these stones without mortar joints, using the 
same procedures as you would for installing the inter¬ 
locking paver patio described on pages 22 to 33. 


blance to flag shapes exhibited by flagstones. Lime¬ 
stone, slate and quartzite are some of the most com¬ 
mon rock types in the flagstone category — specific 
types vary according to geographic region. To be useful 
for creating walkways and patios, flagstones should be 
at least 1 in. thick, but at least 1 16 to 2 in. is preferable. 
Because flagstones are split and cleaved into usable 
and manageable sizes (rather than cut), their shapes 
are slightly irregular, which contributes to their natural 
quality. When purchased at a landscape stone supplier, 
natural stones like flagstone are considerably more 
expensive than cast pavers. 

Laying out flagstone structures 

Laying stones for a flagstone patio or walkway is 
somewhat like putting together a jigsaw puzzle. You'll 
want to lay the stones in an eye-pleasing pattern, while 
at the same time fitting them together to minimize the 
number of cut stones needed. Generally, the thickest 
stones are laid around the perimeter, serving as a bor¬ 
der to help keep the thinner field stones in place. The 
largest stones are sometimes placed near the center of 
the patio. Strive for a pattern that includes a good mix¬ 
ture of large and small stones, placed in a random pat¬ 
tern, with staggered joints. For the most part, the larger 


stones are laid and leveled first, then the smaller 
stones are fitted in between the larger ones. This 
allows you to limit any cutting to the smaller stones. 

Installing flagstones 

Before laying in the base materials, you can experi¬ 
ment with different patterns to make best use of the 
stones. Starting at one corner or side, test-fit various 
stones to find the best pattern without having to make 
too many cuts. You don't need to dry-lay the entire 
patio or walkway, but you should at least play around 
with the shapes enough to develop a feel for how they 
naturally fit together. If you do dry-lay the entire 
arrangement, either number the stones before moving 
them or keep the dry-lay intact, transplanting the 
stones one-at-a-time into the actual work site. Another 
option is simply to take a photograph of the dry-lay 
and use it as a reference for recreating the arrange¬ 
ment in the work site. Strive to keep the joints between 
the stones from l /2 in to not more than 1 Vi in. wide. 

Even medium-sized flagstones can weigh 100 
pounds or more, so make sure to get plenty of help 
handling them. Doing careful planning and base prepa¬ 
ration will minimize the number of times you need to 
handle each stone. 
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Flagstone patios 

Before laying in the base materials for your patio, 
experiment with different patterns to make best use of 
the stones. Mark any stones that will need to be cut. 
Draw a rough sketch of the layout to show where the 
stones will be placed. You might also find it helpful to 
number the stones with a pencil or piece of chalk to 
indicate their location, then cross-reference these to 
your sketch. Remove and stack them in small piles out¬ 
side the patio area, near where they will be laid. 

Excavate the project area 

If you're building a square or rectangular patio, lay 
out the patio outline with stakes and leveled strings 
as described in the paver patio project on pages 22-29. 
Be sure to adjust the strings to provide the proper Vs- 
in.-drop-per-ft. slope to facilitate water runoff from the 
patio surface, especially if the patio will adjoin a build¬ 
ing. If you're laying a free-form design such as the one 
shown in this project, drive stakes every 3 to 4 ft. 
around the perimeter to indicate the border. Prepare 
the project area by removing all obstacles and sod, 
then excavate to a depth that will accommodate the 
thickest flagstones plus 4 in. of compactible gravel sub¬ 


base and 2 in. of sand (See FIGURE A). Run leveled 
strings across the excavation (from stake to stake) in 
several directions, and measure down from these to 
make sure the bottom of the excavation follows the 
intended slope of the finished patio. Then tamp it 
firmly with a hand tamper or plate vibrator. 

Prepare the base 

Install landscape edging around the patio border to 
contain the subbase, then pour and spread an even 
layer of compactible gravel subbase into the excava¬ 
tion (the back side of a garden rake works well for 
this). The depth of the material should be at least 4 in. 
plus 1/4 to i h in. to allow for compaction. Compact the 
material with a hand tamper, or for larger areas, a 
rented plate vibrator (See FIGURE B). 

3 Lay down a layer of landscape fabric over the com¬ 
pacted base, overlapping the edges of the fabric at 
least 6 to 8 in. (See FIGURE C). Trim the edges to 
leave a 6-in. overlap beyond the patio borders. 

4 Spread a 2- to 3-in.-thick bed of coarse, dry sand 
into the excavation area. Level and smooth the 
sand with a 2 x 4 screed board (See FIGURE D). 



How TO INSTALL A FLAGSTONE PATIO 



FIGURE A: Drive stakes to indicate the borders of the patio, then excavate deep enough 
for the subbase, sand and flagstones (around 8 in. for most projects). 







FIGURE B: Fill the project area with a 4V£-in.-thick 
layer of compactible subbase. Tamp it with a hand 
tamper or plate vibrator. 
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Then compact the sand with a hand 
tamper or plate vibrator. TIP: For a more 
stable base, you can mix Portland 
cement into the sand before screeding 
(use one 90 lb. sack of dry Portland 
cement mix per 100 sq. ft. of patio sur¬ 
face). After laying the sand, spread the 
dry cement mix evenly onto the sand 
and blend it in with a rake or hoe. 

Lay the stones 

5 Starting at one high side of the patio, 
lay all of the border stones around the 
patio perimeter. Avoid kneeling on the 
screeded sand bed — if you must do so, 
cut a 4 x 4 piece of plywood and use it as 
a kneeling board to help distribute your 
weight evenly (See FIGURE E). Use the 
thickest stones for the border, setting 
them a bit deeper than the rest to offset 
the extra thickness. Thicker, heavier bor¬ 
der stones will help anchor the center 
(field) stones in place. Twist the stones 
slightly to bed them into the sand. Check 
the border stones with a level and adjust 
as needed to ensure that the desired 
drainage slope is maintained. 

6 After the border stones are in place, 
arrange the stones to fill in the field 
area (See FIGURE F). Maintain a good 
mixture of large and small stones across 
the entire patio to create an even, attrac¬ 
tive pattern. Strive to keep the joint width 
between the stones about \6 in. to 116 in. 
Bed the stones into the sand with a rub¬ 
ber mallet or a hammer and wood block. 



FIGURE C: Cover the subbase with landscape fabric, overlapping the edges 6 to 8 in. 
Extend the fabric up the sides of the excavated area. 



FIGURE D: Spread a 2-in. layer of sand over the landscape fabric and screed the sand flat 
with a straight 2 x 4. Be sure the surface follows the drainage slope of the patio. 


7 No matter how carefully you arrange 
the stones, some stones will need to 
be cut to fill in odd spaces. To cut the 
stones, mark the cutting lines with a pen¬ 
cil on both sides. Score the cutting line Vs 
in. deep with a circular saw fitted with a 
carborundum or diamond masonry blade. 
(You can use a hammer and brick set 
instead to score the stones.) Then tap 
back and forth along the score line with 
your hammer and brick set until the 
stone fractures (See FIGURE G). 

8 After laying all the stones, recheck the 
entire surface to make sure the stones 
are reasonably close to the same height. 
Use a long 2x4 with a level attached to 
check for overall level and slope. Let the 



FIGURE E: Set the border flagstones into place and twist them slightly to bed them into 
the sand base. Where possible, use the largest, thickest stones for the border. If you must 
work within the patio field area, kneel on plywood to keep from disturbing the sand base. 
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FIGURE F: Once you’ve positioned pavers around the patio border, fill in the field area. Let your larger stones dictate the layout and set them into 
the patio field area first.Then fill in remaining areas with smaller stones. Keep the width of the joints between stones to lVz in. or less. 


stones settle for a few days and then recheck the patio 
area for level and slope. If one or more stones have 
sunk lower than the rest, remove these and add more 
sand beneath (See FIGURE H). Remove sand under 
stones that are higher than the rest. Bed the stones 
firmly into the sand by tapping them with a rubber 
mallet or hammer and wood block. Be patient and do 
your best work at this dry-fit stage — this step is critical 
to the appearance of the finished patio. 

Fill the joints 

Fill the joints with dry mortar mix. To make the 
mortar, mix one part Portland cement to six parts 
coarse sand in a wheelbarrow or five-gallon bucket. 
Wet the entire patio surface by misting it with a hose, 
then allow the surfaces of the stones to dry. Pour the 

JOINT OPTION: Ground cover 

For a more natural looking patio, you can fill joints 
between the flagstones with topsoil, then plant grass 
or a low ground cover in the soil. Popular low 
ground covers for this purpose include dichondra, 
Scotch or Irish moss, baby tears, and woolly thyme, 
to name a few. Check with local nurseries for options 
that will be suitable for your climate. 


dry-mortar mixture evenly over the patio surface and 
sweep it into the joints with a push broom (See FIG¬ 
URE I). Compact the mortar into the joints with a 4-ft. 
length of 1 x 4, or a strip of plywood. (It's a good idea 
to wear gloves when you handle the mortar mix.) 
Repeat the process until the dry mortar is well-packed 
and flush with the stone surfaces. NOTE: In colder cli¬ 
mates where the ground freezes seasonally, use sand 
instead of mortar mix to fill the joints. Sweep sand 
into the joints and tamp it frmly. 

Mist the patio surface (See FIGURE J), being 
careful not to wash the mortar from the joints. 
When the patio surface has dried out and the mortar 
has partially set (about one hour), repeat the joint-fill¬ 
ing process, if necessary to fill any low spots. After all 
joints are flush, allow the mortar to set for several 
hours, then use a coarse, water-soaked rag or burlap 
sack and stiff bristle brush to clean off any excess mor¬ 
tar from the stone surfaces. Cover the entire patio with 
4- or 6-mil plastic sheeting and allow the mortar to 
cure for at least two days. Do not walk on the patio 
during this time. After the mortar is fully cured, you can 
remove any remaining mortar stains from the stones 
by scrubbing with a light solution of one part muriatic 
acid to nine parts water (wear safety glasses, heavy 
rubber gloves and long sleeves). 
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FIGURE G:To cut stones, score along your cutting lines with a mason’s 
chisel and hammer or with a circular saw and masonry blade set to V& 
in. Tap along the score line until the stone breaks. 


FIGURE H: Backfill with sand beneath low pavers. You may also need to 
remove some sand behind pavers that are higher than others. The goal 
is to create a flat flagstone surface overall. 



FIGURE I: Sweep a dry mortar mixture of one part cement to six parts 
sand into the patio joints. Compact the joints with pieces of scrap wood. 


FIGURE J: Set the joints by misting them with water. Fill any joints that 
settle with more mortar mix before the joints cure. 
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Loose Fill 

L oose fill is used mostly for walkways, 

■ but can make a very effective patio 
material in the proper setting as well. 
Smaller aggregates, like river rock or 
quartz, are common loose-fill materials 
that are quite durable. But mulch, bark 
and other organic matter may be used 
instead. Organic matter will decompose 
eventually and require replenishing, but it 
is easy to work with, inexpensive, and 
has a natural warmth that cannot be 
achieved with stone. 

To keep the loose fill confined to the 
project area, you'll need to install edging 
around the border of the project. There 
are several edging options to choose 
from, including those shown in the Tip on 
the next page. But one of the beauties of 
working with loose-fill is that you can 
improvise by using your creativity to 
employ other materials for edging. Rub¬ 
ble stone from your yard, reclaimed 
bricks, chunks of logs, and pieces of sal¬ 
vaged fence material are just a few possi¬ 
bilities. 

While ease of installation and natural 
beauty are two big advantages to creat¬ 
ing loose fill walkways and patios, per¬ 
haps the greatest advantage is that they 
conform easily to curves, serpentine 
shapes, and other non-linear forms — 
with no time-consuming cutting of pavers 
or flagstones. And if you decide to alter 
the layout of your landscape, a loose-fill 
walkway or patio is easy to relocate. 




! 


ii 
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Loose Fill Options 



Loose fill for landscaping projects can be created from just about any natural material. 
Smaller aggregates, mulch and bark are the most common, however. Examples shown 
above are: (A) crushed limestone; (B) % to 3 A in. dia. river rock; (C) cypress mulch and; 
(D) cedar bark chips. 


Tools for Building a Loose-fill Walkway 



Tools needed to build a loose-fill walkway or patio are minimal and very simple. They 
include: (A) square-nose spade; (B) garden rake; (C) standard spade; (D) garden hose; 
and (E) hand maul for driving layout stakes. 


Edging Options 



Concrete pavers laid on their sides create stable 
edging that resists decay and adds a formal fla¬ 
vor to the pathway or patio, especially if there 
are other paver structures in the vicinity of the 
walkway or patio. 



Landscape edging is the most common edging 
treatment for loose-fill walkways and patios. It is 
inexpensive and bends easily to follow curves. 
Avoid cheaper versions of this product that are 
flimsy and not designed to be staked in place. 



Exterior lumber, such as cedar, redwood or 
pressure-treated pine makes excellent edging for 
straight borders. 


Loose Fill 41 












FIGURE B: Remove sod within the layout area using a rented sod 
kicker. Then excavate the walkway area to a depth of 3 to 4 in. 


this case, we drove galvanized stakes through a flange 
on the strip to secure the edging (See FIGURE D). 

5 As you lay successive plastic edging strips end to 
end, connect the ends according to the manufac¬ 
turer's instructions. Here, the ends of the edging are 
coupled together with short sections of tubing (See 
FIGURE E). 

6 Lay down a strip of landscape fabric to keep the 
loose fill from migrating into the soil beneath,and 
to prevent weed growth in the walkway area (See 
FIGURE F). Overlap the ends of the fabric 6 to 8 in. 
and drape it up over the sides of the excavated area. 

On tight curves, pleat the fabric neatly and secure it 
with I6d galvanized nails, poked through the material 
and into the ground. 

7 Fill in the walkway area with 3 to 4 in. of loose 
aggregate material and rake it smooth (See FIG¬ 
URE G). We used river rock for this project, but several 
aggregate options are widely available (See page 37). 
The Finished walkway surface should be Vd to 1 in. 
below the edging. 

8 Trim off excess landscape fabric or plastic sheeting 
with a pair of scissors or a utility knife (See FIG¬ 
URE H). Replace the aggregate to hide any exposed 
fabric or plastic. Replenish the loose fill with fresh 
material as it settles or deteriorates. 


How TO INSTALL A LOOSE-FILL WALKWAY 


FIGURE A: Lay out curved walkways with lengths of garden hose or 
heavy rope. Keep the width of the walkway uniform, even around curves. 

Loose-fill walkways 

I For straight walks, set up stakes and strings to out¬ 
line the walkway area, as you would for a patio. For 
curved walks, lay out the area using a garden hose or 
rope (See FIGURE A). Be sure to include a margin on 
each side to allow for the width of the edging you'll 
install, if using heavier edging materials like pavers or 
pressure-treated wood. 

2 If the walkway will cross a lawn, remove the sod 
with a sod cutter (See FIGURE B). On bare 
ground, remove all plantings and other obstacles 
within the walkway area (although you're better off 
designing the walkway to wind around them). Then, 
remove topsoil in the area to a depth of 3 to 4 in. 
below grade, and tamp the bottom of the excavation 
with a hand tamper or plate vibrator. If the soil is very 
loose or sandy, you may need to install a compactible 
gravel subbase, as you would for a paver patio. 

3 Dig a shallow trench along the walkway edges for 
the edging material (See FIGURE C). The bottom 
of the edging should extend about 2 in. below the 
excavated area. The top of the edging should be about 
1 in. above ground level to prevent soil from washing 
into the walkway, and Id in. above the finished walk 
surface to contain the aggregates. 

4 If you're using plastic edging, install it on both sides 
of the excavated walk area. Installation techniques 
will vary, depending on the brand of edging used. In 
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FIGURE C: With a square-nose spade, dig shallow trenches along the 
edges of the walkway to provide for the edging you choose. Plan for the 
top of the edging to be 1 in. above the level of the surrounding ground. 


FIGURE D: Install the edging. For this project, we used rolled plastic 
landscape edging that is held in place with galvanized stakes. Drive the 
stakes through the edging and into the ground. 
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FIGURE E: Lock lengths of plastic edging together with couplings pro- FIGURE F: Cover the bottom of the excavation with a landscape fabric 
vided by the manufacturer.This edging uses short sections of tubing. as a weed barrier material. 



FIGURE G: Fill the walkway with 3 or 4 in. of loose aggregate material FIGURE H: Trim away excess landscape fabric or plastic sheeting and 

and smooth it with a rake. For heavier aggregates like rock, have the hide the edges with more aggregate, 

load dumped close to the worksite to make filling the walkway easier. 
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Water gardens 


N ot too many years ago, the only 
way a homeowner could have a 
natural-looking garden pond was 
to pour a concrete shell to hold the 
water. Such ponds were —and still 
are — expensive and labor-inten¬ 
sive to build. And, if they're not 
installed correctly, with careful 
attention paid to climate and soil 
conditions, they'll soon develop 
cracks, causing leaks. 

However, with the advent of 
flexible plastic and rubber pond lin¬ 
ers, even large, elaborate ponds are 
well within the building capabilities 
of the home handyman. The liners 
are durable, cheaper than concrete, 
easy to install, and they enable you 
to create a pond of practically any 
size or shape. You can also use the 
liners to build natural-looking 
streams or waterfalls leading to the 
pond. Depending on the quality 
and thickness of the liner, a prop¬ 
erly installed pond can last 30 
years or more. 

Preformed rigid plastic or fiber¬ 
glass pond shells are another 
option for do-it-yourself water gar¬ 
den construction. They work espe¬ 
cially well in soft, sandy or 
unstable soil, where any shifting, 
slippage, or erosion may deform 
the original shape of the hole 
beneath a flexible liner. However, 
sizes and shapes of preformed 
shells are limited. Also, unless 
carefully disguised with stone edg¬ 
ings and border plantings, the 
shells can have an artificial look, 
and may not be the best choice for 
a "natural-looking" pond. Con¬ 
versely, those with geometric 
shapes and straight sides (squares, 
rectangles, circles, hexagons, etc.) 
better lend themselves to formal 
landscapes, where you might want 
to use bricks, patio tiles or pavers 
as edging materials. 






Options &. Ideas for Water Gardens 


All the bells and whistles of water garden design are displayed in this 
fanciful water garden project, including a multi-level waterfall, a charm¬ 
ing footbridge, well-chosen water plants and decorative accessories, and 
even livestock (goldfish) inhabiting the main pond area. 


Integrating your pond with its surroundings is key to a successful water 
garden project, as shown by this pond that’s recessed into a tiled patio. 


Rigid shell liners, made from plastic or fiberglass, are usually buried 
below grade. But the shell above rests on the patio surface, where it is a 
real attention-getter. 


In more formal settings, symmetrical shapes convey a sense of order, 
as shown by this flexible-liner pond. Rigid shell liners can be used for 
the same effect. 


This flexible-liner pond with waterfall relies on irregular coping stones 
and an abundance of water plants to achieve an easygoing, natural look. 
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Flexible liner ponds 

Installing flexible plastic or rubber pond liners is a 
quick and easy way to create a water garden. You sim¬ 
ply outline the pond shape, dig the hole, install under- 
layment or a puncture-protection layer, lay in the liner 
to conform to the hole shape, fill the pond with water, 
then place stones (called coping stones) around the 
edges of the overhanging liner to make a border. Once 
you have all the materials on hand, you can easily 
build a modest garden pond in a single weekend. After 
the pond is installed, you can add a recirculating pump 
and filter to keep the water clear and healthy to sup¬ 
port water plants and even livestock. You can give 
your pond a real custom flavor by adding a waterfall or 
a fountain. 

Choosing a Liner 

You have two basic choices in flexible pond liners: 
PVC plastic and EPDM (ethylene propylene diene 
monomer) or butyl rubber. Both types are designed to 


flex and stretch to conform to the pond shape, and are 
resistant to ultraviolet (UV) radiation and nontoxic to 
fish and water plants. 

Rubber liners outlast plastic ones (especially in cold 
climates where alternate freezing and thawing will 
eventually make plastic liners brittle), but are costlier. 
Both types come in different grades, depending on the 
thickness and material composition. PVC liners come 
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in 20-mil and 32-mil thicknesses. Relatively new on the 
market are "enhanced" PVC liners (called PVCE in cata¬ 
logs) that have better resistance to tears, punctures 
and UV radiation than conventional liners of the same 
thickness. Both the price and manufacturer's warranty 
are a good indication of the liner life. The same holds 
true for rubber liners, which come in 30- to 45-mil 
thicknesses. Premium rubber liners come with a 
bonded geotextile backing material to better resist 
tears and punctures. These are easier to install and 
come with a lifetime warranty. You can also buy the 
backing material separately to use as an underlayment 
beneath conventional plastic and rubber liners. 

Sizing the Liner 

You can buy flexible pond liners in a variety of stock 
sizes, as well as by the running foot in various widths. 
Whether you go with a stock size liner, or buy the 
material by running foot, estimate the amount you 
need as follows: 

Step 1: After selecting the site (choose a site that's 
away from leaf-dropping trees and shrubs, and gets at 
least a half-day of full sunshine), clear the area of 
plantings and other obstructions, then outline the pond 
shape with a garden hose or heavy rope. For square or 
rectangular ponds, set up strings and batter boards, as 
you would to outline a deck or patio. These measure¬ 
ments represent the water surface of the pond only, not 
taking into account the width of any coping stones or 
materials. 

Step 2: Measure the maximum length and width of 
the pond, then calculate the smallest rectangle that will 
enclose the overall length and width. Then determine 
the maximum depth of the pond (18 to 24 in. is opti¬ 
mum for raising Fish and most aquatic plants). 

Step 3: To calculate the required liner size, double 
the maximum depth, then add this Figure to the width 
and length of the pond. Next, add the average width of 
the coping stones (typically 12 in.) and double this Fig¬ 
ure. Example: The pond Fits inside a 6 x 8 ft. rectangle 
and is 24 in. deep in the center. The minimum liner 
width would be: 6 ft. (pond width) + 4 ft.(twice pond 
depth) + 2 ft. (twice the width of the coping stones) for 
a total width of 12 ft. The minimum liner length would 
be 8 ft. + 4 ft. + 2 ft. for a total of 14 ft. For this pond, 
you would need a liner approximately 12 x 14 ft. If your 
pond will include a waterfall, the pond liner should be 
large enough to extend up over the waterfall lip and 
partially into the First catch basin behind it. Order extra 
material to line the falls or the stream. 

IMPORTANT NOTICE: Because ponds and pools 
are drowning hazards, many municipalities require 
that any yard containing a permanent water feature 
be completely fenced in. Check with your local 
building inspector before starting your water 
garden project. 


Cross-section of a flexible liner pond 



Flexible liner ponds in the 3 x 5 ft. to 4 x 6 ft. range should be 18 to 
24 in. deep in the center to support water plants and livestock. A shal¬ 
low shelf around the edge supports border plants, like cattails. 

Installing a preformed shell liner 

Installing a shell liner (See Photo, page 45, 
top right) is similar to installing a flexible liner in 
many ways. The soil should be free of stones, pro¬ 
jecting roots and other sharp objects. Also, the 
excavation must be Firmly tamped to prevent possi¬ 
ble erosion from ground water that may create 
voids under the shell. If you're dealing with 
extremely loose or crumbly soil, or soils subject to 
frost heave or erosion from ground water, excavate 
the hole a bit larger to provide a Firm, 4-in.-thick 
base of smooth pea gravel, topped by 2 to 3 in. of 
coarse sand, tamping Firmly with a hand tamper. 

To lay out the excavation area for a shell, place it 
on the ground, right-side up, then use a rope or 
garden hose and a plumb bob to transfer the out¬ 
line of the pond shape to the ground beneath. Mark 
the outline with small stakes. Excavate the hole to 
conform to the shape of the pond shell, allowing an 
additional 2 to 3 in. around the sides and in the 
bottom for backfilling. Remove any stones, roots, or 
other sharp objects. Backfill the bottom of the hole, 
and other horizontal surfaces (such as ledges for 
plant shelves) with 2 to 3 in. of damp sand. Level 
the hole bottom. Test-Fit the shell by setting it in 
into the hole. The shell rim should be about 1 in. 
above ground. Check the top of the shell for level 
with a 2 x 4 and caipenter's level. If necessary, lift 
out the shell and add or remove sand. 

After you've leveled the shell, start Filling the 
shell with water. As the water level rises, backfill 
around the shell with damp sand. Keep the sand 
even with the water level as it rises. After the pond 
is filled with water and the backfilling is complete, 
place coping stones or other coping materials 
around the pond perimeter to conceal the pond rim. 
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installing a flexible liner pond 

Test your soil before installing a flexible liner — if it's 
very sandy or silty, it may not be stable enough to sup¬ 
port the liner. Either add a layer of compactible gravel, 
or choose a hard shell liner instead (See page 43). 

Prepare the project area 

Lay out your pond shape using an extension cord, 
garden hose or rope (See FIGURE A). Remove sod 
within the layout lines and approximately 12 to 20 in. 
beyond them with a square-nosed spade. For large 
ponds (in excess of 50 sq. ft.), you may want to rent a 
sod kicker to make the job go more quickly. Level the 
area around the pond layout lines by removing or 
adding more dirt, and reestablish the layout lines as 
needed. Note: When you design the shape of your 
pond, avoid sharp angles or too much symmetry in 
your layout. The more irregular and gentle the shape, 
the more natural the pond will look. 

2 Excavate within the layout lines to a depth of at 
least 9 in., sloping the sides of the hole about 20° 
from the edges of the excavation in toward the bottom. 
Check the hole depth by setting a carpenter's level on 
top of a long, straight 2x4. Lay the board across the 
excavation area in several directions, and measure 


down from the board to the bottom of the hole with a 
tape measure (See FIGURE B). 

3 Lay out a deeper center area of the pond around 
the bottom of the excavation area, as you did in 
Step 1. The borders should be 9 to 12 in. in from the 
walls of the hole. Dig out this center area to 20 to 26 
in. deep, measuring down from ground level. Slope the 
walls 20° in toward the bottom of the excavation (See 
FIGURE C). The resulting pond excavation should be a 
tiered hole with a 9 to 12-in.-wide upper "shelf" for 
aquatic plants. 

Remove any sharp stones or protruding roots in the 
sides and bottom of the excavation area to mini¬ 
mize the risk of puncturing the liner. Smooth the 
cleared area outside the pond's perimeter and add or 
remove soil as needed to bring it to level. Check for 
level with a level and straight 2x4 (See FIGURE D). 

5 Spread a Vi- to 1-in. layer of sand around the bot¬ 
tom of the excavation and on the plant shelf. The 
sand layer serves as a protective cushion under the 
pond liner (See FIGURE E). Dampen the sand and 
tamp lightly with a hand tamper. Pack damp sand into 
voids left by any rocks or debris you removed from the 
pond walls. 



How TO INSTALL A FLEXIBLE LINER POND 



FIGURE A: Lay out the pond shape with a length of extension cord, gar¬ 
den hose or rope. Keep the shape somewhat asymmetric with gently 
rounding curves. 



FIGURE B: Check the depth of the initial excavation area with a carpen¬ 
ter’s level and a straight length of 2 x 4. Measure the depth at multiple 
points along the board and across several directions. 


48 Outdoor Living — The Ultimate Project Guide 







FIGURE C: Dig a smaller, 20 to 26-in.-deep section of the pond in the 
center of the first excavation area, leaving a 9 to 12 in.-wide plant shelf 
around the inside perimeter of the hole. 



FIGURE D: Level off an area for coping stones around the edges of the 
pond excavation by adding or removing soil. 



FIGURE E: Spread a layer of sand around the bottom of the hole and 
along the plant shelf. Dampen it and tamp lightly. 



FIGURE F: Drape the pond liner over the pond excavation and press it 
into place so it conforms to the shape of the hole. Bricks or stones 
around the perimeter will help hold the liner in place. 


FIGURF G: Fill the bottom of the excavation area with a 2-in. layer of 
clean pea gravel and smooth it with a rake or shovel The gravel lends a 
natural look to the pond bottom and anchors potted aquatic plants. 
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FIGURE H: Fill the pond with water. Reposition the brick or stone liner 
hold-downs to allow the liner to shift and settle into its final shape. 

Installing the flexible liner 

6 Unfold the pond liner and place it in a sunny loca¬ 
tion for 15 to 20 minutes to warm it, which will 
help flatten it and make it more flexible. Drape the liner 
over the hole, overlapping it evenly on all sides of the 


Estimating pond volume 

There are several good reasons for knowing 
your pond's water volume. First, it will help you 
choose the correct size pump and filter if you plan 
to add one. Second, this information will help you 
determine dosages of various pond treatments, 
like algaecides and aquatic plant fertilizers, 
should the need arise. 

Shortly before you're ready to fill up the pond 
for the first time, turn on the garden hose and 
record how long it takes to fill a 5-gallon bucket. 
Adjust the flow rate so the bucket fills up within 
an amount of time easily divisible into one minute 
(for example, 120 seconds). Then determine the 
flow rate: (5 gallons at 120 seconds divided by 2 
equals 2.5 gallons per minute). Without changing 
the flow rate, place the hose in the pond and keep 
track of how long it takes to fill it up (say 45 min¬ 
utes). Then multiply the gallons per minute by the 
number of minutes (2.5 gallons per minute times 
45 minutes equals 112.5 total gallons). 


FIGURE l:Trim extra liner away, allowing for a 9-in. overhang all 
around the pond rim. 

excavation area. Press the liner down so it roughly 
conforms to the shape of the hole and lays flat in the 
bottom — don't woriy about wrinkles at this point; 
these will be smoothed out when you fill the pond with 
water. Crease the liner neatly around the perimeter of 
the hole and weight down the liner edges temporarily 
with smooth bricks or stones, spaced 1 ft. apart to hold 
the liner in place (See FIGURE F). 

7 Spread a 2-in. layer of clean pea gravel over the 
deeper center excavation area and smooth it with a 
shovel (See FIGURE G). The gravel will give the pond 
bottom a more natural appearance and help hold pot¬ 
ted aquatic plants in place. 

8 Fill the pond with water, and readjust the bricks or 
stones that are holding the liner in place as the 
pond fills and the liner settles into shape (See FIGURE 
H). Do not kneel or stand on the liner. To determine 
the volume of your pond before you fill it, see TIP, left. 
As the pond fills, smooth the liner to remove smaller 
wrinkles. Fold or pleat large wrinkles to make them 
less obvious. Fill the pond to within 2 in. of ground 
level, then remove the brick or stone weights. Let the 
liner settle for a day. 

9 Trim the excess lining around the pond perimeter, 
leaving a 9-to 12-in. overhang (See FIGURE I). 

The overhang forms a watertight edge around the pond 
and will be concealed by the coping stone border. 
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FIGURE J: Pin the liner overhang to the ground with 4-in. galvanized 
nails, spaced 12 to 18 in. apart. 


Secure the liner overhang by driving 4-in. galva¬ 
nized nails through it and into the ground about 
3 to 4 in. in from the liner edge, spaced 12 to 18 in. 
apart (See FIGURE J). The nails will help hold the 
liner in place while you position the coping stones. 

Lay the coping stone border 

n Dry-lay the coping stones around the pond 

perimeter so they overhang the pond by approxi¬ 
mately 2 in. (See FIGURE K). For pointers on buying 
coping stones, see TIP, page 52. Try different coping 
stone arrangements until you find one that pleases 
you. For best drainage, identify the direction you want 
to direct water runoff and set the stone that's nearest 
that spot slightly lower than the rest of the coping 
stones. Use large, wide stones closest to the pond rim 
for stability, and fit smaller stones in between and 
behind the larger stones. Try to keep joint widths 
between stones to 2 in. or less. Note: If you use flag¬ 
stones, as we do for this project pond, it's relatively 
easy to cut them, should you need to. See page 39 for 
more information on cutting flagstones. 

While you can lay relatively large, flat stones 
directly over the liner without further anchoring, 
it's usually better to mortar the stones in place to keep 
them from slipping into the pond. Mix two parts sand 
to one part dry mortar in a wheelbarrow, using a 
shovel or hoe (See FIGURE L). NOTE: Wear protective 
gloves when working with mortar. Mist the mixture 



FIGURE K: Dry-lay large, wide coping stones around the rim of the 
pond and fill in behind them with smaller stones. Overhang the front 
edges of the stones nearest the rim by 2 in. 



FIGURE L: Prepare a mortar mix of two parts sand to one part dry 
mortar and mist with water. The mix should be just wet enough through¬ 
out to stick together and hold its shape. Lay a thick bed of the mortar 
mix around the perimeter of the pond to seat the coping stones. Try to 
keep the mortar at least 2 to 3 in. away from the edge of the pond. 
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FIGURE M: Spread a 2-in.-thick bed of mortar around the rim of the pond and set the 
coping stones into place. Pack mortar into the joints between stones. 


TIP: Choosing coping stones 

While you can use almost any type 
of rocks for coping stones, those with 
relatively smooth, flat surfaces and 
uniform thickness are the easiest to 
lay. Avoid stones with sharp edges 
that could puncture the liner. If you 
use field stones, make sure they have 
at least one relatively flat side, which 
should be placed flat-face down on 
the liner. 

If you choose flagstone (as shown 
in this project), select stones that are 
at least 1 in. thick and at least 10 in. 
wide so they are able to overhang 
the pond edges by a few inches and 
hide the liner — without falling into 
the water. Consider building up sev¬ 
eral layers of flagstones, stacking 
them on top of one another and stag¬ 
gering the joints. Step each layer 
back slightly to help hold the stones 
in place. 



FIGURE N: Smooth and brush away excess mortar from the joints with a damp paint 
brush. Work carefully to keep mortar from falling into the pond. 


with water and mix it thoroughly — the 
mortar mix proportions are correct when 
you can form it into a ball in your palm 
and it retains the shape. 


B Spread a 2-in.-thick bed of mortar 
over the pond liner to within 2 in. 
of the pond rim. Set the coping stones 
into the mortar bed, twisting them 
slightly to seat them in the mortar (See 
FIGURE M). If you are using large, flat 
stones, such as flagstones, angle them 
back from the pond rim to direct water 
runoff away from the pond. Pack the 
joints between the stones full with mor¬ 
tar, and extend the joints to within 2 in. 
of the pond rim. 


M Smooth the mortar joints and 

sweep away excess mortar with a 
paint brush dampened with water (See 
FIGURE N). Allow the mortar to fully 
cure (about 5 to 7 days in dry weather). 
Scrub the stones and mortar edging with 
distilled white vinegar to neutralize the 
lime in the mortar. Rinse the stones with 
clean water and a sponge. 
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Filters, Fountains & Falls 

I n their most basic forms, small garden ponds can 
look quite plain —little more than a glorified mud 
puddle. It's adding your own unique details, like water 
plants, fountains and even waterfalls, that transform a 
basic pond into a unique landscape element. 

Filtration systems. Most small garden ponds don't 
absolutely need a pump/filtration system once a bio¬ 
logical balance has been achieved. But, if you want 
reasonably clear water for viewing fish and other 
aquatic life, it's a good idea to install one. A correctly 
sized pump and filter will also enable the pond to sup¬ 
port a larger population of fish; for certain types, such 
as koi, filtration is essential. 

Filters fall into two basic types: mechanical and bio¬ 
logical. Both types clarify water by trapping particulate 
matter, such as floating algae, fish wastes and leftover 
fish food, dirt and organic matter, which cause cloudy 
water. Biological filters, and some mechanical ones, 
will also remove ammonia and other toxic chemicals. 

Most homeowners with small backyard ponds (1,000 
gallons or less) opt to install an in-pond mechanical fil¬ 
ter with a matching pump. These employ a replaceable 
corrugated polyester cartridge (similar to those used in 
automobile oil filters) or a foam filter wrap. Other in¬ 
pond units combine the pump and filter in a single 
unit, and have replaceable filter pads. These filters are 
sized by maximum gallon capacity of the pond (for 
ponds up to 600 gallons, for example). Mechanical fil¬ 
ters require frequent cleaning (every few days during 
the summer months), and high flow rates (larger 
pumps) to operate efficiently. 



Water fountains are basically vertical attachments to recirculating 
pumps. Choose one with a spray pattern and water volume that’s in 
proportion to your pond. 


Filters & Pumps 




Submersible pumps are available in a wide range of sizes 
and with varying abilities to recirculate water for waterfalls 
and fountains. Some are sold with attachments for fountains. 
Read the package labeling carefully, and see the Tip on page 
46 to determine which size pump your pond requires.The 
machine above is an external, biological filtration pump. 
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Waterfalls help keep pond water healthy by creating aeration as the 
water flows and is reintroduced into the major pond basin. They’re also 
beautiful and relaxing to watch and to listen to. 


Waterfalls. Many garden ponds benefit by the addi¬ 
tion of a waterfall. You can either buy a preformed 
watercourse, made of the same materials as preformed 
ponds, or use a flexible liner. Designs are as unique as 
the ponds into which they fall, and are largely a matter 
of personal taste. However, here are a few pointers to 
keep in mind: 

• The most natural-looking waterfalls and streams 
consist of a series of two or more small catch basins or 
level areas connected by short cascades. For streams, a 
1 to 2 in. drop per 10 feet is all that's required to make 
the water run downhill. This approach assures that 
some water will remain in the stream bed or catch 
basins when the pump is turned off. 

• Use large, flat, overhanging rocks for the lip of the 
falls; this enables the water to fall directly into the 
pond with minimal water loss. A hollow area behind 
the falls amplifies the sound of splashing water as it 
falls into the pond. 

• Placing small rocks and gravel in the streambed 
provides a more natural watercourse, and also helps 
protect the liner from the damaging effects of sunlight. 

• As with ponds, the coping or edging stones along 
the bank can be mortared in place to prevent them 
from shifting and to help prevent leaks or runoff. 

• If you're dealing with flat ground, use the soil 
excavated from the pond to build a mound or berm; 
use additional soil if necessary. Tamp the berm firmly 
to prevent erosion or slippage. On sloped sites, exca¬ 
vate flat steps or terraces for the pools or catch basins. 
Leave enough space to install coping stones. Dig the 
catch basins, leaving a 12-to 16-in. lip between them 
to form the connecting waterfalls. Install the liner over 



Coping stone 


Catch basins 


Recirculating 

pump 


Anatomy of a 
waterfall 

You can build your own 
waterfall using scraps of 
pond liner material to 
create a waterflow chan¬ 
nel. Build up a slope 
leading up and away from 
the pond, creating two or 
more basins. Line the 
waterway with the pond 
liner material, being sure 
to overlap pieces from 
above. Secure the liner 
pieces with coping stones, 
as you would for a flexible 
liner pond. Run a hose or 
tubing up from the main 
pond so the outlet is at 
the head of the falls. 
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the catch basins, following the same procedures as for 
a flexible liner pond. To finish the falls, install the pump 
and run the outlet tubing up alongside the falls to the 
top catch basin. Turn on the pump and make any final 
adjustments to the stones at the waterfall lip. If desired, 
you can bury the outlet tubing under a few inches of 
soil to help conceal it. 

For a waterfall, you can buy a pump only, or a pump 
and filter. In all cases, you'll need to choose a pump 
that puts out enough water at the top of the falls to 
provide a pleasing cascade. Generally, if you've 
designed the falls to be in proportion to the pond, a 
pump that recirculates \/i to % of the pond's total water 
volume per hour should be sufficient to operate the 
falls. For larger cascades, choose a pump that can 
recirculate the entire gallonage of the pond in 1 hour. 

A few words on electrical requirements: Make sure 
the pump you buy is designed for use in ponds. Sub¬ 
mersible pumps should have waterproof cords; all 
pumps used outdoors or near water must be connected 
to a weatherproof GFCI outlet or have a GFCI breaker 
wired into the circuit. Electrical outlets for plug-in- 
pumps must be placed at least 6 ft. away from the 
water. Pump manufacturers usually offer cords of sev¬ 
eral different lengths to fit various situations. Check 
local electrical codes for additional requirements. 

Fountains. Fountains fall into two basic categories— 
sprays and statuary. Spray fountains consist of a jet noz¬ 
zle or ring (similar to garden sprinkler heads) attached 
to the outlet pipe of a submerged pump placed in the 
pond. You can choose from a variety of ornamental 
spray patterns. When added to the pond, sprays aerate 
the water, providing oxygen for fish and other pond life. 
When choosing a spray, make sure it is in proportion to 
the size of the pond. If the spray is too large, gusts of 
wind can blow water outside the perimeter of the pond; 
also the falling water will disrupt a large portion of the 
water surface, making it hard to grow water plants or 
view aquatic life beneath the water. Likewise, fountains 
with delicate or bell-shaped spray patterns must be 
placed in wind-free locations to avoid disrupting the 
pattern. 

Spray fountains are relatively simple to install; for 
most backyard garden ponds, you'd buy the fountain 
head or nozzle, all the required fittings, and a matched 
submersible pump as a complete system. Some units 
can be fitted with a diverter valve to operate a second 
water feature, such as a waterfall or another fountain. 

If you're installing a custom fountain, seek advice from 
a knowledgeable pond dealer or installer in choosing 
components. In all cases, the submersible pump you 
choose should either have a top-mounted outlet or dis¬ 
charge, or include an elbow fitting that enables you to 
attach a vertical extension pipe and fittings for the 
spray head. The pump should also include a filter 



The waterfall above was created by piling rocks at one edge of this 
flexible liner pond, then running plastic tubing up from a recirculating 
pump submerged in the pond. 


screen or prefilter attached to the inlet to prevent the 
jet nozzles from clogging. 

Statuary fountains are often sold as completely self- 
contained units that include the statue (also called the 
ornament), an integral pedestal and water reservoir, 
and in some cases, a base, or riser, beneath the reser¬ 
voir bowl. Typically, a small submersible pump is 
housed inside the hollow pedestal below the water 
level of the reservoir and connects to the statue via a 
short length of flexible plastic tubing. The pump cord 
runs through the hollow statue base, hidden from view. 
Actual installation procedures will vary slightly, 
depending on the fountain style: To install, follow the 
directions that come with the unit. As with other water 
features that require pumps, the pump cord must be 
connected to a GFCI outlet or circuit. 

Heavier statues (over 75 pounds, or so) will require 
a concrete footing installed beneath the pond liner or 
shell to support the weight of the statue —if the statue 
isn't supported by a firm footing, its weight may punc¬ 
ture or tear the flexible liner or eventually crack the 
rigid shell. Before installing the liner or shell, lay down 
a poured concrete footing in the statue location, about 
4 to 6 in. thick, extending 3 to 4 in. beyond the statue 
base on all sides. For lighter statuary, firmly tamp the 
ground beneath the liner. In all cases, add an underlay- 
ment material both beneath and on top of the liner or 
shell to cushion the statue base and help prevent punc¬ 
tures of the pond liner. 
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A mixture of lillies, bog plants, floating plants and submerged plants keep the 
aquatic environment in balance in this pond. 



Feature plants add color and a tropical flavor to any water garden. 



Water lillies are the staples of aquatic plants. They’re available in hundreds of varieties 
with flowers in dozens of rich colors. 


Stocking Your 
Water Garden 

W hile some people prefer a clear 
water pond without fish or aquatic 
plants, most pond builders opt to include 
one or both to add beauty and interest to 
the waterscape. While it's possible to 
have a pond with plants only, or one with 
fish only, it's usually best to have a good 
combination of both, along with scav¬ 
engers such as snails, tadpoles, or fresh¬ 
water clams or mussels. Ponds that 
include a diversity of aquatic life in cor¬ 
rect proportions will achieve a natural 
biological balance, which will reduce the 
need for chemicals to control algae and 
the larvae of various insects, such as 
mosquitoes. Fish and plants also rely on 
each other to provide nutrients and oxy¬ 
gen necessary for their mutual survival. 

Aquatic plants fall into four general 
categories: Water lilies come in hundreds 
of different varieties, but are generally 
subdivided into two main groups: tropical 
(for warm climates) and hardy (for mod¬ 
erate to cold climates). Lilies are typically 
planted in pots in the deep areas of the 
pond. In addition to having beautiful, 
showy flowers, their broad, floating 
leaves provide shade to help control 
water temperature for fish and cut down 
on algae growth during the hot summer 
months. 

Bog plants include water iris, cattails, 
pickerel rush, and lotus, to name a few. 
These are also called marginal plants 
because they're grown in shallower 
water, on marginal plant shelves around 
the pond perimeter, or in bog gardens 
adjacent to the pond. Some bog plants 
have showy flowers, while others are 
grown for their interesting foliage. Bog 
plants help hide the liner around the 
pond margin, for a more natural appear¬ 
ance. 

Floating plants, as the name implies, 
require no soil to grow. Their buoyant 
leaves keep them afloat as their dangling 
roots draw nutrients directly from the 
pond water. Popular species include 
water fern, water hyacinth, water lettuce, 
and duckweed. These plants, too, provide 
shade for fish and reduce algae growth, 
but must be selected carefully and 
thinned out periodically, as some types 
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Stocking ratios 

To get started, you can follow this general formula 
for stocking the pond: These figures are based on a 
pond 18 to 24 in. deep, without a pump or filter. For 
each square yard of pond surface area, add: 

12 in. of goldfish or koi (three 4-in.-long fish, for 
example.) 

One medium to large water lily (or enough lilies 
and/or floating plants to cover 50% to 60% of the 
total surface area). 

• Two bunches of submerged plants 
(oxygenating grasses) 

Eight to ten large water snails or freshwater 
clams/mussels. 

• One large tadpole or four small pollywogs 


can completely cover the entire water surface in short 
order during their growing season. 

Submerged plants, also called oxygenating grasses, 
grow completely underwater. Popular species include 
cabomba, anachris, ceratophyllum and vallisneria — 
the same types used in indoor aquariums. While they 
may not even be visible in the pond, submerged plants 
play a significant utilitarian role by providing oxygen 
for fish, and consuming nutrients (fish waste) that 
would otherwise promote algae growth. In larger 
ponds, submerged plants also provide a food source 
and spawning area for fish. Plant oxygenating grasses 
in pots to keep them anchored on the pond bottom; 
plastic bird netting secured over the leaves will prevent 
overgrazing by fish. 

The most popular fish for ponds include goldfish, 
koi, and mosquito fish (the latter are small guppy-like 
fish, so named for their voracious appetite for mosquito 
larvae). All are cold-water fish (as opposed to tropical 
fish) because they adapt well to a wide variety of water 
temperatures. Tropical fish (such as those sold at pet 
stores) and game fish (trout, bass, catfish, bluegill, etc.) 
are generally not recommended for backyard ponds. 

In addition to fish, you may want to add a few scav¬ 
engers to the pond — water snails, tadpoles or polly¬ 
wogs, and perhaps a few freshwater clams or mussels. 
Scavengers serve as the pond's "vacuum cleaner sys¬ 
tem," consuming fish waste, algae, and decaying plant 
matter, transforming these materials into nutrients for 
plants, and helping clarify the water. Pollywogs and 
tadpoles also hold a special fascination for children, as 
they eventually grow legs and turn into frogs. 

The size and number of fish, plants, and other 
aquatic life you can grow in a pond depends on a vari¬ 
ety of factors — available oxygen, sunlight and nutri- 


Planfing aquatic plants 



Soil 

(not pot¬ 
ting soil) 


Burlap or 
landscape 
fabric pouch 


Small stones 
or gravel 


2 in. dia. 
drainage holes 


Plastic pot 


Underwater planters for aquatic plants can be made from any 
plastic pot. Drill drainage holes in the bottom, then warp the root 
system of the plant in a burlap or landscape-fabric pouch filled 
soil at the bottom and rocks or gravel near the top. Tie the pouch 
closed around the base of the plant stems. To winter aquatic 
plants, cut the plants a few inches up the stem and leave them to 
rest in a cool area, such as a basement. 


ents, and the amount of water circulation and filtration 
provided by the pump and filter, if any. (The use of 
pumps and filters not only helps clarify the water, but 
enables you to support a larger population of fish and 
plants). In all cases, no two ponds are exactly alike, so 
the process of establishing a good ecological balance 
will be a matter of trial and error. 

Before stocking the pond, wait several days for the 
"free chlorine" in the tap water to dissipate. Then, test 
the water with a test kit, available from water garden 
catalogs, pond and swimming pool dealers and pet 
shops Simple kits test for pH (acidity or alkalinity) and 
levels of chlorine; others may include tests for ammo¬ 
nia, chloramines, nitrates, and water hardness. Or, you 
can take a sample of the water to a local pool dealer. 
After the water is balanced, add the plants, then wait a 
week or two for them to get established and oxygenate 
the water before stocking the pond with livestock. 
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Wall Structures 

W alls serve a multitude of purposes in 
landscape construction, including 
retaining walls that prevent erosion and 
level off slopes, short walls built in a 
frame configuration to create raised 
planting beds, freestanding garden walls 
that divide a yard and border walls that 
define the boundaries of your property. 

From a visual standpoint, walls are key 
elements to a landscape design. They 
introduce new textures, define space and 
create vertical lines for visual interest. 

Most walls are built using natural 
stone or concrete-based products, but 
you can also use landscape timbers for 
ease of workability and a softer appear¬ 
ance. Interlocking concrete blocks have 
become a very popular building material ( 
for walls, especially retaining walls and » 
planting beds that contain earth. These 
artificial products are now available in a j 
range of sizes, shapes and colors to give , 
you plenty of design options. Hollow-core • 
concrete construction blocks can also be 
used for building landscape walls, but 
they lack the texture and ease of installa¬ 
tion of interlocking blocks designed 
specifically for outdoor and garden build¬ 
ing purposes. Natural stone, such as rub¬ 
ble stone or fieldstone, is used to build all 
types of landscape walls, both dry-laid 
and mortared. 

Wall structures 3 ft. in height or 
shorter pose no particular building prob- 
lems for the do-it-yourselfer. Taller walls, r 
however, usually need to be designed by 
a qualified professional, such as a land¬ 
scape architect or soils engineer. Regard¬ 
less of whether they're used as retaining 
walls, walls over 3 ft. high generally 
require building permits and fully-devel¬ 
oped structural drawings. 

Many wall building projects will 
require excavation and grading of the 
building area. Especially if you're building * 
a large retaining wall into a steep slope, 
look into hiring a contractor to perform 
the earth moving chores (or, if you're at 
all experienced with earth moving equip¬ 
ment you can rent a small front end 
loader or skid —but be sure to contact 
your local public utilities first to have 
them check for any buried cables or pipes 
in the work area). 



Interlocking concrete blocks are 

a very do-it-yourselfer friendly 
building material.They’re gener¬ 
ally cast with a flange on the 
lower back edge that slips behind 
the block beneath it, holding the 
wall together and creating a slight 
backwards slope that is intended 
to help the wall withstand the 
force of the earth pressing 
against.The retaining walls shown 
to the right demonstrate one of 
the best features of interlocking 
concrete blocks: they can easily 
be stacked to follow curves. 


Common types of wall structures 
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Landscape timbers are made 
from pine that is pressure-treated 
with rot-resisting chemicals. The 
5 x 6 in. timbers to the right are 
joined together with pieces of 
steel rebar to form a planting bed 
or a shorter retaining wall. 





Rough-hewn timbers are used 
to build posts and heavy-duty 
stringers that create support for 
the split-log vertical members in 
this unique retaining wall project. 
The posts and stringers are joined 
with half-lap joints reinforced 
with galvanized landscape spikes 
driven toe-nail style through the 
posts and into the stringers. 



Raised planting beds break up 
flat lawns and help focus atten¬ 
tion on your favorite feature 
plants. Interlocking concrete 
blocks represent an easy and 
effective solution to building 
planting beds. 
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1 in. setback 
r course 


Interlocking block 
retaining walls 

Interlocking concrete blocks are 
stacked in staggered courses, 
beginning with half of the first 
block below grade. Half-blocks 
are used at the ends of alternat¬ 
ing courses. Blocks with flanges 
on the back lower edges are 
overlapped to tie the wall 
together. Some blocks are pinned 
together with nylon pins (called 
keys). Construction adhesive is 
applied between courses for extra 
holding power. A course of thin 
capstones can be installed at the 
top of the wall to conceal the 
gaps between interlocking blocks. 



landscape 

timbers 


Ground level 


Timber retaining walls 

Landscape timbers are stacked 
together, with the first timber 
course below grade. Subsequent 
courses are joined with landscape 
spikes or pieces of steel rebar. 
Weep holes for drainage are 
drilled in the lower courses, and 
sometimes created by leaving 
slight gaps at end joints between 
timbers. About % up the wall, a 
timber with an attached cross 
piece (called a deadman) is 
installed perpendicular to the 
wall every 4 to 6 ft. The deadmen 
anchor the wall to the hill. See 
Page 75. 



5° to 10 
setback 


Backfill 


Landscape 
fabric ~--~ 


Mortared 
cut stone 


Deadman 


Ground level 


Compactible 
gravel subbase 


Drain tile 


Cut stone (ashlar) 
retaining walls 

Cut sedimentary stones (some¬ 
times called ashlar stones) are 
mortared together in courses. The 
first course is set below grade, 
sloping slightly from front to 
back. This creates a cant in the 
wall, allowing it to utilize gravity 
to counteract the pressure of the 
earth behind it. Longer stones are 
inserted in the deadman position, 
as with timber retaining walls. On 
the second or third course above 
grade, sections of 1 to 2 in. pipe 
are inserted into the gaps 
between stones every 6 to 8 ft. 
for drainage. 
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Retaining Walls 

From a functional standpoint, retaining 
walls serve to prevent soil erosion on 
hillsides and to create usable flat spaces 
on sloping lots. If you're faced with a 
steep slope, it’s often easier and more 
attractive to install a series of low ter¬ 
raced walls, rather than one tall one. Ter¬ 
racing provides space for a series of 
raised planting beds or walkways (See 
Illustration, right). 

A slope doesn't necessarily have to be 
steep to benefit from the addition of a 
retaining wall. For example, low walls 
can be built simply to prevent water 
runoff from a gently sloping lawn onto a 
sidewalk or driveway. Low retaining 
walls can also serve as decorative 
boundary markers to discourage people 
and animals from cutting across your 
lawn area. 

The basic site preparation, excavation, 
and installation of base and backfill 
materials are essentially the same for all 
types of retaining walls — regardless of 
building material The wall footing con¬ 
sists of a trench filled with tamped com- 
pactible gravel. The excavated space 
behind the wall is covered with land¬ 
scape fabric, then filled with coarse 
gravel or river rock; a perforated drain 
pipe at the base of the wall further pro¬ 
motes drainage. In poorly draining soil, 
you may also want to dig a swale on the 
uphill side of the wall, about 2 ft. back 
from and parallel to the wall. A swale is 
a shallow trench about 2 ft. wide and 6 
to 8 in. deep designed to slow the flow of 
rushing water runoff and help direct it 
away from the wall. 

The way you treat the retaining wall 
ends should depend on the angle and 
direction of the slope, the desired 
drainage patterns, and surrounding fea¬ 
tures on your property. To prevent soil 
erosion at each end of the wall, you may 
need to turn the wall back into the hill¬ 
side or slope. The sidewalls can meet the 
front wall at a sharp 90° angle, or they 
can be curved back gently, or tapered 
back at a shallow angle. To reduce the 
number of blocks needed for the side- 
walls, dig a stepped trench between the 
front wall and the top of the slope. 

Extend the sidewalls as far back as nec¬ 
essary to contain the slope or create the 
desired amount of flat space above the 
retaining wall. 



Create a terrace by installing two or more short retaining walls on steeper slopes. 
Terracing reduces the amount of dirt you’ll need to move and backfill, and keeps wall 
heights to a manageable 3 ft. or less. 


Tip: Terracing 

Original slope line 


Tools & materials for building wall structures 



Landscape timbers and interlocking concrete blocks can be used to make landscape 
walls for just about any purpose. Timbers range in size from 4 x 4 to 8 x 8 (5 x 6 is 
shown above). Interlocking blocks, sold in a range of sizes, styles and colors, are con¬ 
nected either with overlapping flanges or with nylon keys. 



Tools for building landscape walls include: (A) rubber mallet; (B) hand maul; (C) 4-ft. 
level; (D) circular saw with masonry-cutting blade; (E) combination blade for cutting 
wood; (F) hand tamper; (G) spade; (H) 50-ft. roll tape; (I) tape measure; (J) caulk gun; 
and construction adhesive; (K) corded drill with spade bits and bit extender; (L) brickset; 
(M) mason’s line. 
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Interlocking block 


T oday, most residential and commercial wall struc¬ 
tures are made of interlocking concrete blocks. 
Sometimes called gravity walls, these interlocking sys¬ 
tems usually require no concrete footings, and can be 
built without mortar. 

The blocks come in many different sizes, textures 
and colors. Correctly installed, interlocking block walls 
are exceptionally durable and maintenance free. The 
modular blocks require little skill to install. Some types 
are solid, with predrilled holes in which you install 
nylon or fiberglass connecting pins (keys) to lock the 
courses together; others have hollow cores and built-in 
flanges to hold them in place; the cores are filled with a 
backfill material (crushed rock or gravel) to stabilize 
the wall and promote drainage. 

The blocks are designed with a built-in setback to 
better resist soil and water pressure behind the wall. 
Most types are also self-draining, so no weep holes are 


required. They accommodate themselves to straight or 
curved (serpentine) walls. Some block styles have 
prescored grooves so you can easily cut them into half¬ 
blocks with a hammer and masonry chisel or brickset 
for corner applications. Other systems include decora¬ 
tive cap blocks to finish off the top of the wall. 

Interlocking blocks come in a range of sizes and 
shapes, but even the smallest weigh 40 to 60 pounds 
each. The standard size blocks weigh from 80 to 120 
pounds each. Most have roughly textured faces created 
by cleaving off the front of each block after it's cast. 
Some shapes are designed especially for use in curved 
walls, but most will conform with curves easily. Most 
manufacturers provide a range of color choices, but 
styles and colors are limited by local supply. 
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Installing an interlocking block retaining wall 

1 Remove sod from the wall project area with a sod 
kicker up to the top of the lawn slope (See FIGURE 
A). Plan for the top of the retaining wall to sit even 
with the top of the slope. Note: If the slope behind the 
wall rises more than 3 ft., you'll need to terrace the 
hill with two or more retaining walls (See terracing 
illustration, page 61). If you plan on re-laying the sod 
later, roll it up (green side in) and keep it moist. 

2 Set up stakes and a leveled mason's line to mark 
the excavation area. The trench must be wide 
enough to include the width of the blocks plus 12 to 14 
in. for installing backfill and drain pipe behind the wall. 
Using the mason's line as a guide, dig a flat trench 
deep enough to accommodate 6 in. of compactible 
gravel subbase plus Id the thickness of the first course 
of blocks (See FIGURE B). Measure down from the 
string line to keep the bottom of the trench level. Once 
the trench is dug, remove the stakes and mason's line. 

3 Fill the trench with 6 in. of compactible gravel sub¬ 
base plus Id in. to allow for compaction, then rake 
it smooth and compact it with a hand tamper (See 
FIGURE C). The subbase serves as a footing beneath 
the block wall. Use a carpenter's level attached to a 
long, straight 2 x 4 to make sure the subbase remains 
level along the length of the trench. 


FIGURE B: Mark the back of the excavation area with a mason’s line 
and stakes. Dig a trench deep enough to contain 6 in. of subbase plus 
half the thickness of the first row of interlocking blocks. 


How TO BUILD AN INTERLOCKING BLOCK WALL 


FIGURE A: Remove sod from the project area up to the top of the hill 
slope, using a sod kicker or a square-nosed spade. If you plan to reuse 
the sod, roll it up and keep it moist. 


FIGURE C: Fill the trench with SVz in. of compactible gravel subbase 
and tamp it with a hand tamper. Check to be sure the subbase is level 
along the entire length. 
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FIGURE D: Set one block into the trench and mark its height with a 
leveled mason’s line that runs the entire length of the wall. Lay the rest 
of the base course of blocks so their height aligns with the mason’s line. 
Make adjustments to high blocks by tapping them with a rubber mallet. 


4 Set a block into the trench at one end of the wall, 
then stake a mason's line so it is level and even 
with the top of the block, and runs the length of the 
wall. (The mason's line indicates the height of the first 
course of blocks.) Lay the first course (called the base 
course) into the trench, lining up the block faces, 
butting the front corners and making sure the block 
tops touch but do not move the mason's line. Add or 
remove subbase material beneath the blocks as needed 
to adjust their height. Check each block for level along 
the back edges and widthwise using a carpenter's 
level, and make fine adjustments by tapping the blocks : 
with a rubber mallet (See FIGURE D). Note: Some 
block manufacturers may suggest that you install the 
base course of blocks upside-down and backward, so 
that the flanged bottom edge of each block faces up along 
the front edge of the wall. This allows the block to rest 
flat on the subbase. Follow the manufacturer's instruc¬ 
tions for proper block orientation on the base course. 

5 When you reach the end of the wall, cut a half block 
(widthwise) to fit into the corner, with the cut face 
facing frontwards (See FIGURE E). Then lay the base 
course of the end wall back into the hillside. 


Cutting interlocking concrete blocks 

Because most block walls are set in a running 
bond pattern, which results in staggered joints, 
you'll need to cut full blocks into half-blocks at wall 
ends and corners. Some manufacturers sell half 
blocks or right-angle corner blocks, but you can 
easily split full blocks in half with a brickset and 
hand maul. Some blocks have a shallow groove on 



the back face to make splitting easier. If the blocks 
you've purchased don't have these, use a circular 
saw equipped with a masonry blade to cut a Vfe-in.- 
deep groove along the top and back of the block. 
Then break the blocks by tapping along score lines. 
This will assure a clean, square cut, yielding usable 
left- and right-hand block sections. 
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6 Cut a length of landscape fabric wide enough to 
extend from the back edges of the blocks to the top 
of the excavation area, plus an extra 1 to 2 ft. that 
eventually will overlap and cover the rock backfill (See 
FIGURE F). Be sure that any seams between sheets of 
landscape fabric overlap by at least 6 to 8 in. The land- 
' scape fabric keeps soil from washing into the rock 
backfill material and potentially obstructing drainage. 

7 Backfill the trench behind the blocks with a 3- to 4- 
in. layer of drainage rock to cover the landscape 
fabric in the trench bottom (See FIGURE G). 

8 Designate one end of the trench to be the low end 
in order to establish a drainage slope that runs the 
full length of the wall. Water will pass from the surface 
of the hill down through the drainage rock backfill and 
into a perforated drain pipe that follows the trench. The 
pipe should lie on a slope that drops approximately 
1 in. every 8 ft. to keep water from pooling behind the 
wall. Grade the drainage rock so it follows the proper 
slope to the low end of the trench, and lay flexible 
drain pipe (usually called drain tile) along the full length 
of the trench (See FIGURE H). Extend the pipe 1 or 2 
ft. beyond the end of the wall or around it. This end 
should remain exposed and must be kept unobstructed 
so runoff water can drain away. 


FIGURE E: Split a full-sized block in half to form the corner of the wall. 
The cut face should face forward. 


FIGURE G: Backfill behind the base course of blocks with 3 to 4 in. of 
drainage rock, covering the landscape fabric on the bottom of the 
trench. Slope this rock layer 1 in. for every 8 ft. of wall length, down to 
the low side of the drainage trench. 


FIGURE F: Spread landscape fabric into the trench so that it extends 
from the back of the blocks up the full height of the excavation. Allow 1 
to 2 ft. extra along the top to fold back over the backfill material. If you 
need to use more than one continuous sheet of fabric, overlap the 
seams by at least 6 to 8 in. 
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FIGURE H: Lay perforated drain pipe (drain tile) in the trench. Extend 
the pipe 1 to 2 ft. beyond each end of the wall or wrap it around the 
wall so it faces the wall front. It will channel water away from the wall. 


FIGURE I: Set the second course of block over the base course. The bot¬ 
tom back flange of each block should butt against the top back edge of 
the blocks below it. Stagger the joints from course to course. 



FIGURE K: Cover the drain pipe with drainage rock and continue back¬ 
filling in front of the landscape fabric and behind each additional course 
of blocks you lay. Tamp the backfill lightly with a hand tamper. 


FIGURE J: Cut and lay the corner blocks in the second course so they 
are staggered over the joints in the base course. 
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Note: On long walls, you may have to lay 
additional courses of blocks at this stage 
and add more drainage rock backfill to 
establish the proper drainage slope for the 
drain pipe. 

9 Lay the second course of block, 
butting the bottom flanges of the 
blocks tightly against the top back edges 
of the base course (See FIGURE I). The 
pattern for laying block courses depends 
on the block design, but most interlock¬ 
ing blocks are laid in a running bond pat¬ 
tern, where each course offsets the 
course below it by i/> the block, creating 
staggered joints. 

1 When you reach the end of the 
XV/ wall, place a full or partial corner 
block to form a staggered joint with the 
corner block beneath it (See FIGURE J). 
Lay the second course for the side wall. 


n Backfill the trench with more rock, 
being careful not to dislodge the 
landscape fabric or disturb the drain pipe 
(See FIGURE K). Fill the trench to a 
level about 2 in. below the top of the sec¬ 
ond course of blocks. Pack the rock back¬ 
fill with a hand tamper. 


1 O Fold the extra landscape fabric 
X^ over the rock backfill, then fill the 
rest of the trench up to the top of the sec¬ 
ond course of block with clean topsoil 

(See FIGURE L). 


B Install the top course of blocks 

(called cap blocks) by adhering the 
cap blocks to the course beneath with a 
heavy bead of construction adhesive to 
hold them in place (See FIGURE M). 


M Fill the rest of the trench in with 
clean, amended topsoil to a level 2 
or 3 in. below the tops of the cap blocks 

(See FIGURE N). 


r Patch over the excavation area 
X O with the sod (See FIGURE O) or 

fill the trench to the top with topsoil and 
use it as a garden bed for plantings. 



FIGURE L: Fold over the extra landscape fabric to cover the drainage rock backfill, then 
fill the trench with topsoil up to the top of the second block course. 



FIGURE M: Bond the top row of blocks to the course below with a heavy bead of 
construction adhesive. 
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FIGURE N: Fold the extra landscape fabric over the rock backfill and up 
against the backs of the cap blocks. Cover the fabric with topsoil to 
within 2 in. of the top of the wall. 



FIGURE 0: Patch over the excavation area with the sod. Press the sod 
firmly into the soil and water it daily for two weeks or until it estab¬ 
lishes roots. 
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This timber planting bed was built using the same basic techniques 
you’d use to build a timber retaining wall (See page 75). Positioned at 
the far end of the yard, it provides a pleasant barrier to street traffic 
visible from the patio at the opposite end of the yard. 


Landscape Timbers 


B ack in the 1950s, railroad ties became a popular 
building material for raised planters, retaining 
walls, garden borders, patio edgings, steps, and the 
like. As railroad tracks were being torn up across the 
country in favor of freeways, air travel, and other mod¬ 
ern forms of transportation, the recycled ties were 
readily available at lumber yards and building suppli 
ers, at relatively low prices compared to other dimen¬ 
sional lumber of the same size. In recent years, 
however, railroad ties have become scarce, and now 
they're often quite expensive when you can find them. 
Because the ties are typically treated with highly toxic 
creosote, are often embedded with gravel, nails and tar 
(hard on saw blades), and come in limited lengths, 


most professional landscape contractors prefer cleaner 
pressure-treated landscape timbers in their stead. 
Common sizes for landscape timbers are 5 x 6 in., 6 x 6 
in., 6 x 8 in. and up, in various lengths. We used 5x6 
timbers for this project. 

Whether you use railroad ties or landscape timbers 
for your project, the concept is still the same: you can 
build a sturdy raised planting bed (information on 
building a timber retaining wall can be found on page 
75) without the need for stakes to hold the timbers in 
place. Low retainers, freestanding walls and planters 
(up to 2 ft. in height) can be built easily by most do it- 
yourselfers. For taller structures, seek the advice of a 
landscape architect or designer. 
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Building a raised planting bed 
with timbers 

Calculate the amount of lumber you'll need for your 
planting bed by first creating a scale drawing of the 
planter on graph paper. For larger timbers, like those in 
our project planter, you'll save money if you try to 
design your planter to make maximum use of standard 
lumber lengths. It's also a good idea to stake out a full- 
size layout of your planter in the project area before 
you buy materials and start building to see how its size 
and shape will impact your yard. 

1 Clear the planter project area of obstructions, then 
cut the first course of treated-wood timbers to size 
with a chain saw or circular saw and lay them out on 
the ground in the desired planter shape. NOTE: If you 
choose to cut thick timbers with a circular saw, you 
may need to make a pass on two or more sides of 
each timber to cut all the way through. Use a framing 
square to square up the corners (See FIGURE A). Butt 
the ends of these timbers in a consistent pattern 
around the planter perimeter so that the joints between 
courses of timbers do not align. 

2 If you're installing the planter in a lawn area, cut 
the sod along the inside and outside edges of the 
loose-laid timbers with a square-nose spade to mark 
the locations of the timbers (See FIGURE B). If the 
planter will be installed over bare ground, mark the 
timber layout with spray paint or markers. 


3 Set the timbers out of the way of the layout lines, 
then remove the sod within the layout lines with a 
square-nosed spade or a sod kicker (See FIGURE C). 
For our project planter, we used 5x6 treated timbers. 
For timbers this size, dig a trench where you've 
removed sod about 5 in. deep. 

4 Fill the trench with 2I/£ in. of compactible subbase 
material and tamp it down with the end of one of the 
timbers (See FIGURE D). Level the subbase. The sub¬ 
base layer provides a solid footing beneath the timber 
walls of the planter and promotes water drainage. The 
remaining trench depth will allow the first course of tim¬ 
bers to be about half below grade, which will help lock 
them into place and stabilize the base of the planter. 

5 Before you permanently install the timbers for the 
base course, use a heavy-duty portable drill and 
spade bit to drill V^-in.-dia. guide holes through each 
timber (See FIGURE E). NOTE: You may need to use 
a drill bit extension in order to drill through the tim¬ 
ber in one pass. For timbers up to 8 ft., drill a hole 
about 6 in. in from each end and one in the center. For 
timbers 10 ft. or longer, drill four evenly-spaced holes. 
Anchor rods will be driven through these holes later. 

6 Place one of the longest timbers into the trench and 
check it for level. Add or remove subbase material 
as needed to level the timber and adjust its height (See 
FIGURE F). This leveled timber becomes a reference 
for leveling the other base course timbers. 


How TO BUILD A RAISED PLANTING BED WITH TIMBERS 



FIGURE A: Cut the base course of timbers and lay them into the project area to outline 
the planter’s shape. Butt the ends of the timbers in a consistent orientation — each 
successive course of timbers should be staggered over the joints of the course below. 



FIGURE B: Mark the outline of the timbers by cutting 
through the sod with a square-nosed spade. 
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FIGURE C: Set the base course timbers out of the way and remove sod 
from within the spaded outlines.Then dig a 5-in.-deep trench following 
the planter layout. 


FIGURE D: Fill the trench with 2 to 3 in. of compadible gravel subbase 
to form a footing beneath the base course of timbers. Pack it down with 
the end of a timber and level the subbase layer all around. 



FIGURE E: Drill three or four V^-in.-dia. holes in each base course tim¬ 
ber, starting approximately 6 in. in from either end, to create guide 
holes for reinforcing rod anchors. Attach a drill bit extension to the end 
of your spade bit to bore through thick timbers. 



FIGURE F: Set a long timber into the trench and level it by adding or 
removing subbase material beneath it. This timber will be a reference 
for leveling the other base course timbers. 
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FIGURE G: Set the remaining base course timbers into the trench and 
level each timber to the reference timber with a level and straight 
2x4. Measure diagonally across the planter from the reference timber. 


FIGURE H: Check each planter corner for square with a carpenter's 
square. Cut 18-in.-long reinforcing rod (rebar) anchors and drive them 
flush with the tops of the base course timbers, using a hand maul. 



FIGURE I: Cut the second course of timbers to length, keeping in mind 
that the end joints should be staggered with those of the base course. 
Then lay the timbers in position. 


1A Attach the timbers at the joints, about 3 in. from 
AXJ the ends of each timber with 10-in. galvanized 
landscape spikes. Drill pilot holes for the spikes with a 


7 Set the remaining base course timbers into the 
trench and butt the ends together to match the 
arrangement used in Step 1. Set a level on top of a 
straight 2x4 and lay it diagonally from the leveled 
timber across the base course in several directions to 
make sure all timbers are level to the long reference 
timber (See FIGURE G). Add or remove subbase 
material to level the rest of the timbers. 

8 Cut 18-in. lengths of l£-in.-dia. reinforcing rod 
(rebar) with a hacksaw or reciprocating saw to 
serve as anchors for holding the base course of timbers 
in place. Use a framing square to check for square cor¬ 
ners, then drive the rebar rods through the holes and 
into the ground with a hand maul (See FIGURE H). 
The tops of the rods should be flush with the tops of 
the base timbers. 

9 Cut and lay the second course of timbers, overlap¬ 
ping the joints of the first course at each corner 
(See FIGURE I). As you install successive courses, 
you'll alternate the corner joints to form the lap pattern 
shown (See FIGURE L for more corner detail). 
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bit extension and a Vi6-in. spade bit, then drive the 
spikes into the timbers with a hand maul (See FIGURE 
J). Drive additional spikes 18 to 24 in. along the length 
of the timbers. 


U Drill i/^-in. weep holes through the second course 
of timbers every 3 ft. around the planter. Start the 
holes midway up the width of each timber from inside 
the planter and bore outward at a downward angle. 
Aim for the exit hole to hit the joint between the two 
courses (See FIGURE K). TIP: You could drill larger 
diameter weep holes and Jit them with I /2-in. PVC pipe 
"sleeves" glued in place with construction adhesive. 

Sleeves help prevent the wood around the weep holes 
from decaying. 

Cut and lay the remaining timber courses, over¬ 
lapping the end joints and securing each course 
with landscape spikes (See FIGURE L). 

Cut and attach full-width sheets of landscape fab¬ 
ric to the inside walls of the planter, with the top 
edges of the fabric positioned 2 to 3 in. below the top 
edges of the walls. The fabric forms a barrier to keep 
the soil inside the planter from seeping out between 
the timbers or clogging the weep holes. Staple the fab¬ 
ric in place with rows of V2-in. staples, spaced 8 to 10 


FIGURE J: Attach the second course of timbers to the first with 10-in. 
galvanized landscape spikes driven through the timbers 2 or 3 in. in 
from the ends. Drill 5 A6-in. pilot holes to make the spikes easier to 
drive and to prevent splitting the timbers. 







FIGURE K: Bore V^-in. weep holes through the second course of tim¬ 
bers, starting the holes from the inside of the planter, midway up the 
width of each timber. Drill downward and outward at an angle, aiming 
for the exit holes to hit the joints between courses. 


FIGURE L: Cut and lay the remaining courses of timbers, securing each 
course to the one below it with landscape spikes. Be sure to overlap end 
joints so they interlock. 
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FIGURE M: Staple a sheet of landscape fabric around the inside of the FIGURE N: Add a 4-in. layer of drainage rock or compactible gravel 

planter, starting 2 to 3 in. below the top edges of the walls. Run extra subbase across the bottom of the planter to promote drainage, 

fabric across the bottom of the planter. 


in. apart (See FIGURE M). Run 

excess fabric across the bottom 
of the planter. 

M Add a 4-in. layer of 
drainage rock or com¬ 
pactible gravel subbase across 
the bottom of the planter to 
promote drainage (See FIG¬ 
URE N). 


"] Fill the planter with top- 
-Lsoil or planting mix (See 
FIGURE O). Tamp the soil in 
8-in.-deep layers with a hand 
tamper as you fill the planter to 
minimize settling once the 
planter is full. Otherwise you 
may need to add more soil 
seasonally. Finish the planter 


with water sealer or an exterior 
oil-based stain. 



FIGURE 0: Fill the planter with topsoil, tamping 8-in. layers as you go to help minimize further set¬ 
tling. Rake the top smooth. 
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Anatomy of a timber retaining wall 


Reinforcing rod 
(rebar) comer 
anchors 


Deadman 


VARIATION: Timber retaining wall 

T he information shown in the preceding project can 
easily be adapted to building a retaining wall from 
timbers. Timber retaining walls are less expensive to 
build than interlocking block walls but have a shorter 
life span and may look a bit "rustic" for many land¬ 
scape designs. For walls up to 3 ft. high, use 5 x 6 or 
6x6 pressure-treated timbers; taller walls may require 
larger-size timbers. Avoid using railroad ties as build¬ 
ing materials, however, because they typically are 
soaked in creosote, which is harmful to vegetation. 

Building basics 

Foundation and drainage requirements are essen¬ 
tially the same as for interlocking block walls; The tim¬ 
ber wall rests in a trench filled with a 6-in layer of 
compactible gravel subbase, and the first course of tim¬ 
ber sits half its thickness below grade. A perforated 
plastic drain pipe (drain tile) rests on the subbase and 
is set at a grade to facilitate water drainage. The wall is 
backfilled with river rock or coarse gravel A layer of 
landscape fabric behind the rock backfill keeps soil 
from infiltrating the drainage materials. 

The procedures for building timber retaining walls 
are similar to those for the raised planter on pages 66 


to 70. The base-course timbers are anchored to the 
subbase with 18-in. lengths of Id- in reinforcing rod, 
and 10-in. galvanized landscape spikes spaced every 
2 ft. attach each course to the one beneath. Comer and 
end joints should be staggered Set each course of tim¬ 
bers Id in. behind the course beneath, so the wall 
forms a gradual backward angle (called "batter"). 

Reinforcing the wall 

Timber retaining walls taller than 2 ft, require addi¬ 
tional reinforcement You have two basic reinforce¬ 
ment options; The most common is to install 
"deadmen" which consist of 3-ft.-long timbers extend¬ 
ing horizontally from the face of the wall back into the 
slope, and attached to crosspieces of the same material 
with spikes (see the above illustration). Place the dead- 
men midway up the wall, spaced 4 to 6 ft. apart. 

If there isn't enough space behind the wall to install 
deadmen, you can reinforce the wall from the front 
side by installing vertical anchor posts, cut from the 
same material used to build the wall. Space anchor 
posts 4 ft. apart, and set them below grade to a depth 
that equals Vd the height of the finished wall. It's a 
good practice to sink the bottoms of the posts in con¬ 
crete. Stack the wall timbers flat against the backs of 
the anchor posts so the front face of the wall appears 
flush, rather than angling backward in batters. 


Wall Structures 75 























Fences & Gates 
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F ences serve many purposes in your 
yard. They define boundaries, provide 
security and privacy, contain children and 
pets, serve as a windbreak, provide a 
backdrop or support for plantings, and 
more. Compared to solid masonry walls, 
fences are relatively easy and inexpen¬ 
sive to build. While installation can be 
done by one person, it's far easier if you 
enlist the aid of a helper. 

Before you decide on a particular fence 
design or its location, check local build¬ 
ing codes, city ordinances, and neighbor¬ 
hood covenants. These will dictate fence 
height, setbacks from property lines (or 
the street), and even the materials you 
can use to build the fence. For example, 
in residential areas, backyard boundary 
fences are typically limited to 6 feet; front 
yard fences, 3 to 4 feet in height. If you're 
building a boundary fence between your 
yard and your neighbor's you'll need to 
establish the exact location of the prop¬ 
erty line. Realize that you can't always 
rely on existing fences or other struc¬ 
tures, or even on measuring the property 
yourself. If you have any questions as to 
where the property line is, hire a surveyor 
to establish it precisely. Also, it helps to 
discuss your plans with your neighbors 
(and ideally, enlist their help) to circum¬ 
vent any future hard feelings or disputes 
regarding the fence. If in doubt, it's best 
to set the fence back at least 6 in. to 1 ft. 
from the property line. 

Like any building project, building 
fence and gates requires requires careful 
construction work. But the fact is, most 
types of fences are much simpler to make 
than many other outdoor carpentry proj¬ 
ects. The real key to a fence and gate 
project is in choosing the materials and 
style that best fit into your landscape. To 
get you started on the right foot, we've 
included a number of photos of success¬ 
ful fence and gate building projects in this 
chapter. Once you've selected a design 
and built your new fence, you'll find that 
of all the landscape building projects, 
adding fences and gates has perhaps the 
highest payback for the lowest invest¬ 
ment of time and money. 





Combine fence materials to 

create a unique fence that blends 
with your house style and follows 
the contours of your yard. Here, 
premilled fence pickets are 
attached to a framework of posts, 
stringers and skirt boards to 
manage a gentle slope in the yard 
with a fence that retains a consis¬ 
tent height throughout. 


Basic Fence Types 



Prefabricated fence panels are 

suspended between fence posts to 
create a tall privacy fence that 
has the appearance of requiring 
much more work than actually 
went into it. Prefabricated panels 
are generally sold in 8 ft. lengths, 
in a range of styles, heights and 
materials (See page 79). 



Stick-built fences can share 
design elements with prefabri¬ 
cated fence panels, but at the 
same time they offer greater flex¬ 
ibility. Because they’re assembled 
on-site, one board at a time, they 
can be adapted easily to short 
runs (it’s much easier to cut two 
stringers to length than to try and 
cut whole fence panels to length). 
And if your height requirements 
are non-standard (as with the 52- 
in.-high fence shown here), it’s 
much easier to cut fence boards 
before attaching them than to 
trim panels and remove and relo¬ 
cate the lower stringer. 
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Ideas for building fences & gates 



Pickets are often scalloped between fence posts to create a sense of 
flow and Country-style charm. 




Overhead structures, such as arbors and pergolas, enhance the charac- A decorative top treatment can transform a bulky, stockade-type fence 

ter of fences and gates when the style and materials are complementary. into a landscape highlight. 



A matching gate can be built simply by cutting down the same style prefabricated panels used for the fence. Try to plan the gate so you have at least 
a half-picket at each end. A diagonal cross-brace should be installed between the stringers on panels clad only one side. 
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Prefab fence styles 



Gothic-style picket fence (42 in.) 




T v 


Y Y r • 



Dog-eared solid panel (48 in. and 72 in.) 


“Shadowbox” dog-eared panel (72 in.) 


A sampling of the most common prefabricated fence panels sold at building centers today. Most can be purchased in cedar or pressure- 
treated pine. If you can’t find the style or size you’re looking for, inquire at the lumber counter about custom-ordering fence panels. 



Shadow-box style prefabricated fence panels are popular because they 
add privacy and wind-screening without the drawbacks of solid panels. 


Classic picket fences can be purchased as prefabricated panels. There 
are many options for size, spacing and the shape of the picket finial. 
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Anatomy of a Fence 



Fences consist of posts that support at least two 
horizontal stringers. Generally, the posts are not 
more than 8 ft. apart. The fence boards, called 
the “siding,” are attached to the stringers. Some 
fences include top treatments, such as a cap rail 
or lattice top, or post caps and finials 


Setback distance 



Build fences at least 6 to 12 inches on your side 
of property lines. The buffer helps ensure that 
the structure is completely on your property, in 
the event the property line is not accurate or 
you veer away from the line during construction. 
If your fence or part of your fence is found to be 
on your neighbor’s property, you may be 
ordered to remove and relocate the fence. 



Post caps and finials give fence posts a decorative touch, and also protect the end grain 
of the posts from direct exposure to the elements. Choose caps or finials (or a combina¬ 
tion of the two) that blend with the style and proportion of your fence and gate. 


Fence Basics 

The three basic components of a fence are posts, stringers (also 
called rails), and siding (the fence boards). Optional components 
include a cap rail, post caps or finials, and skirtboards between the 
bottom of the fence and the ground. When we think of fence siding 
materials, wood boards or pickets immediately come to mind, 
although a variety of other materials are commonly used, such as 
plywood, ornamental iron, steel, aluminum, chain link, welded wire, 
and vinyl plastics. All-vinyl fences have become a popular alterna¬ 
tive to wood and imitate many popular wood designs, such as verti¬ 
cal board, picket, post-and-rail, lattice, and so on. These are often 
sold in kit form, which includes posts, prefabricated panels, and all 
the hardware/fasteners necessary to assemble them. 

The framework. Typically, the framework of a fence consists of 
4x4 posts and 2x4 top and bottom rails (either laid flat or on edge) 
to which you attach the siding (boards, pickets, plywood, wire, etc.). 
Although the posts and rails can be of redwood, cedar, or other nat¬ 
urally decay-resistant species, pressure-treated lumber is often used 
for these components, as it is typically less expensive. Even with 
pressure-treated wood, it's a good idea to treat all cut ends with a 
wood preservative, especially those that come in contact with the 
ground. 

Attaching the stringers. Nailing or screwing the stringers to the 
posts provides a relatively weak attachment. Fence panel hangers 
(See page 82) will hold up better and are easy to use. For best 
results, cut dadoes into the posts for the stringers: Before setting the 
posts, lay them on a flat surface and mark the width and depth of 
the dadoes with a pencil and square. The dadoes should be no more 
than Vi in. deep, or they will weaken the post. When marking the 
dado locations, always measure down from the top of the post. After 
marking all posts, use a circular saw to make a series of '/^-in.-deep 
saw cuts within the cutout area, then remove the waste with a ham¬ 
mer and wood chisel. 
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Gate hardware 

Hardware required to install and 
operate gates includes hinges and a 
handle or handle/latch assembly. 

You may want to add closer hard¬ 
ware for gates that get heavy use. 
Because gates receive a lot of abuse, 
use the largest hinges that will fit 
your fence and gate framework, 
while still keeping within the aes¬ 
thetics of the overall fence and gate 
design. Tall gates (5 ft. or taller) often 
employ a third hinge installed mid¬ 
way between the top and bottom 
hinges. Commonly, the screws sup¬ 
plied with prepackaged gate hinges 
and latches are too short to ade¬ 
quately secure them for heavy 
repeated use. So, substitute longer 
screws (of the same type) that extend 
at least % the way into the gate 
posts and frame. See pages 90 to 91. 



Pivoting latch bolt 


Common styles of gate hardware include: a tee hinge 
reversible hinge pin (for left-or right-hand swings); a bolt 
latch; a spring closer with adjustable tension; and a three- 
piece handle/latch assembly. To hang a gate so it’s centered 
on a wide post, use a hinge with an L-shaped hinge pin that 
mounts directly into the post (inset photo). 


Strike 



*,:S 


u- Finishing options for fences and gates include: staining with an exterior wood stain 
(often redwood); priming and painting; or dear-coating with clear wood sealer. If 
using pressure treated lumber, look for sealer designed for this material. 


Applying wood preservative 

Fences and gates (and any out¬ 
door structure made from wood) will 
last longer if you apply a clear pre¬ 
servative, water repellent wood con¬ 
ditioner to all surfaces. Although 
these products provide some protec¬ 
tion against decay, the primary rea¬ 
son for using them is to "stabilize" 
the wood to help prevent initial 
warping and splitting of fence 
boards and rails, due to changes in 
temperature and humidity. They also 
protect against ultraviolet (UV) radi¬ 
ation to keep wood looking "new" 
longer. However, these products will 
not keep the wood surface from 
weathering over time. Caution: Many 
wood preservatives are toxic; wear heavy gloves, 
goggles, long-sleeve shirt and a cartridge-type 
respirator (designed to filter mists and vapor) when 
applying these products. Read label precautions. 

If you favor the look of a weathered fence, you 
can speed up the process and achieve an evenly 
weathered surface by applying a wood bleach. If not, 
your other options are to paint or stain the fence. 

Stains are easier to apply than paint, especially 
on rough boards, but they will require more frequent 


reapplication to maintain their appearance. Most 
top-quality "preservative-stains" contain a water 
repellent, UV inhibitors, and a mildew-cide, thus 
they can be applied directly to bare wood without 
need of a clear sealer/preservative. If using paint, 
make sure it contains mildew-cide. If you've already 
applied a wood preservative or water repellent, or if 
you've used green (unseasoned) redwood or cedar, 
wait at least 3 months before painting or staining 
the fence. 
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Options for attaching stringers to posts 



After your posts are set, attach stringers (sometimes called rails) between the posts to support the fence siding.The quickest and cheapest method 
is simply to toe-nail the stringers to the posts with 8d galvanized common nails (left photo). But use this method only for very lightweight siding or 
fill material, such as lattice panels. For prefabricated fence panels, attach metal fence hangers (middle photo) to the posts, then fasten the stringers 
in the hanger hardware. For heavy siding and fences that are exposed to high wind, cut dadoes into the posts for the stringers (right photo). 


Tools for building & installing fences & gates 



Tools you’ll need to build and install fences and gates include: (A) power miter saw; (B) circular saw; (C) posthole digger; (D) spade; 

(E) 4-ft. level; (F) post level; (G) mason’s line; (H) framing square; (I) tape measure; (J) reciprocating saw; (K) jig saw; (L) drill/driver; (M) pencil; 
(N) hammer; (0) speed square. 
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Stick-built fences 

U nlike fences made with prefabricated fence panels, 
stick-built fences are created board-by-board at the 
building site. There are many good reasons why you 
may choose to stick-build your new fence rather than 
building it with panels: If your yard is sloped or hilly, 
you can adjust the length of each individual fence 
board to follow the terrain, while maintaining a level 
line on top. If your planned fence line is irregular or 
contains numerous short jogs, trying to cut full panels 
to length and fit them between posts can be very 
tricky. If you have a particular building material, size or 
fence style in mind, you can stick-build the exact fence 
you want. But another reason to stick-build your fence 
should not be to save money. If you calculate the per- 
foot cost of prefab panels versus the materials needed 
to make your own fence, you'll find that the panels 
usually come out cheaper. But the trade-off is that with 
panels, you don't have the ability to select each piece 
of stock, and you can easily end up with lower-grade 
building materials. 
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How TO STICK-BUILD A FENCE 



FIGURE A: Mark the borders of the fence with wood stakes and mason’s 
line. Be sure the corners of the fence layout are square. 


Building a wood fence 

As shown, this project fence design employs 6-ft.-long 
posts set 5 ft. above ground, to support a shadowbox 
fence with a fence board height of 52 in. 

Plotting the fence 

1 Stake out the fence layout by driving stakes at the 
end or corner post locations, then stretching a 
mason's line between the stakes. Use a line level to 
level the line. At fence corner locations, square the 
corner string lines by using the "3-4-5" triangulation 
method. Measure off 3 ft. along one string line from 
the corner stake and 4 ft. off the adjacent string line 
from the stake. The lines are square to one another 
when a 5 ft. tape measure line intersects the 3- and 4- 
ft. string markings. Adjust the stakes and strings 
accordingly until the fence corners are square. 

2 Locate the centers of intermediate posts by measur¬ 
ing along the string line in 6- to 8-ft. equal inter¬ 
vals. Use a plumb bob to transfer the post locations 
from the string to the ground. Mark the locations with 
stakes (See FIGURE A). NOTE: When figuring the 
spans between posts, it’s important to consider the 
width of the vertical fence boards you'll use, the spac- 


Options for digging postholes 




If you have only a few post holes to dig, and the required hole depth 
does not exceed 30 in., use a hand-operated clamshell-type posthole 
digger (left). For deeper holes, or if you have a lot of holes to dig, rent 
a gas-powered auger (above) from a tool rental shop. Gas-powered 
augers come in one- and two-person models and save a considerable 
amount of time and labor. The model shown here uses the weight 
of the motor as a counterbalance to help withdraw the auger 
from the hole. 
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ingyou plan to leave between the fence boards (at 
least i/s in.), and their arrangement on the stringers 
between the fence posts. Plan this now; otherwise you 
may have to rip-cut the width of one or more vertical 
fence boards later to get the fence board arrangement 
to Jit between the posts. Once you’ve determined post 
locations, remove the strings. 

Installing the posts 

3 Dig the post holes, removing each stake as you go 
(See TIP, previous page). Check local building codes 
for required post depth in your area. This will deter¬ 
mine the length of the posts you'll need to buy. As a 
general rule, plan to set about >/5 of the total post 
length into the ground. Another guideline is to sink 
posts 2 ft. deep for a 5-ft.-tall fence; 2 1/2 ft. for a 6-ft.- 
tall fence; and 3t£ ft. for an 8-ft.-tall fence. The diame¬ 
ter of the hole should be about twice the diameter of 
the post. Make the post holes slightly larger at the bot¬ 
tom than at the top to form a bell shape that helps 
anchor the posts when you fill the hole with concrete. 

4 Fill each post hole with 5 to 6 in. of compactible 
gravel subbase to provide drainage beneath the 
posts (See FIGURE B). Tamp it down with the end of 
a post or hand tamper. 

5 Set one of the end or corner posts first. Lower the 
post into the hole and use a post level or two car¬ 
penter's levels held on adjacent sides of the post to 
plumb the post vertically. Be sure the overall above¬ 
ground length of the post is a few inches longer than 
planned finished height of the post. (The posts will get 
trimmed to final height later.) Attach temporary braces 
to the post on two adjacent sides to keep the post 
plumb while pouring the concrete footing (See FIG¬ 
URE C). Each brace consists a 2 x 4 about 4 ft. long 
and tacked with a single pivot nail or screw to a stake 
that is driven in the ground. With the post held plumb, 
attach the top ends of both braces to the post with 
3-in. deck screws. 

5 Loosely set and brace the post at the opposite end 
of the fence line in the same manner as Step 3, 
keeping the overall above-ground height of the posts 
equal. Attach a leveled line between the posts. To do 
this, measure down a precise distance from both post 
tops (for example, 1 ft.) and mark reference lines. Tack 
or screw small spacer blocks of equal thickness to the 
same side of both posts, then attach mason's line to 
the blocks, aligning the line with the marks on the 
posts. (The spacer blocks will keep intermediate posts 
from throwing the string line out of alignment when 
you set the posts). Adjust the height of one of the end 
posts until the string line is level and remove or add 
gravel subbase as needed beneath this post to estab- 


FIGURE B: Fill each post hole with 5 to 6 in. of compactible gravel sub¬ 
base and tamp it down. The subbase will help water drain away from the 
post bottoms. 


FIGURE C: Plumb end posts with a post level and brace them into posi¬ 
tion with 2x4 braces screwed to the posts and staked into the ground. 
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lish its new height. This top string line will serve as a 
reference for keeping intermediate post heights 
approximately the same as the two end or corner 
posts. 

7 Attach a second leveled string line 8 to 10 in. up 
from ground level. Use spacers behind this string 
line as well (they should match the thickness of the 
spacers used for the top string line). These two string 
lines serve as reference lines to help keep the faces of 
intermediate posts lined up with one another. Plumb 
and brace intermediate posts and use a loose spacer to 
check the distance between each post and the string 
lines. We cut a piece of 2 x 4 to serve as a temporary 
spacer between posts to keep the distance between all 
posts uniform. Once the posts are in position, recheck 
to make sure the fence line is straight. 

8 Fill each post hole with premixed concrete (See 
FIGURE D). Add just enough water to the concrete 
to form a stiff consistency. Overfill the holes 1 to 2 in. 
above ground level, then use a short wood block or 
masons trowel to slope the surface away from each 
post on all sides (called crowning) in order to direct 
water away from the posts. Before the concrete sets 
up, make sure the posts are still plumb and lined up. 
Readjust the braces, if necessaiy. Then remove the two 
string lines, but leave the post braces on until the con¬ 
crete has fully cured (about two days). 

9 Attach a level chalk line to the two end posts to 
mark post height (See FIGURE E). Snap a line 
onto all posts at once. Scribe pencil lines around all 
four sides of each post at the chalk line and trim the 
posts to height with a circular saw or reciprocating 
saw (See FIGURE F). NOTE: 4x4 posts, like those 
shown here, are thicker than the maximum cutting 
depth of most circular saws, and must be cut in two 
passes from opposite sides of the post. Getting the 
cuts to line up can be tricky, so take your time. 

Adding stringers 

1 Establish the locations of two stringer boards 
J_ Vy between the fence posts by measuring down 
from the post tops. On taller fences or fences with 
heavy siding, you'll need to add a center stringer to 
support the weight of the fence boards. In installations 
where stringers are made from dimensional 2x mate¬ 
rial, like 2 x 4s, and fit between each two posts, attach 
the stringers with galvanized 2-in. metal fence brack¬ 
ets (See FIGURE G). We centered our brackets on the 
inside faces of the posts and attached the brackets with 
2-in. deck screws. 

n Measure and cut the stringers to length (See 
FIGURE H). NOTE: It's a good idea to measure 


FIGURE D: Set intermediate posts with braces and stakes, using a scrap 
2x4 spacer board between posts.Then fill the post holes with concrete. 


FIGURE E: Snap a leveled chalk line along all the posts to mark cutting 
lines for trimming the posts to final height. 


FIGURE F: Extend the chalk lines on the posts to all four faces with a 
pencil and trim the posts with a circular or reciprocating saw. 


86 Outdoor Living — The Ultimate Project Guide 







FIGURE G: Mark the stringer heights on the posts. Attach galvanized 
metal fence brackets at these locations, using 2-in. deck screws. 


FIGURE H: Measure the distance between fence posts to determine the 
length of the stringers. Measure and cut the stringers to length. 


all the spans between the posts first, even if you're 
confident that the distances are the same. This way, 
you won't gang-cut all the stringers only to find that 
some are too short. Cut stringers '/4 in. shorter than 
the span distance so they'll slip easily between the 
fence brackets. 


1 *y Coat the cut ends of all the stringers with wood 
J-£. preservative to protect them from absorbing 
moisture and rotting (See FIGURE I). 


B Set the top and bottom stringers into the fence 
brackets and attach them with 1 Vi- in. galvanized 
deck screws (See FIGURE J). 


Modifying fence sections 


M The path of the fence shown here was inter¬ 
rupted by a large tree — a frequent problem 
encountered when installing fences. We decided to 
attach the fence to the tree rather than rerouting the 
fence. In these situations, build a modified fence sec¬ 
tion to fit the profile of the tree trunk from 2x2 dimen¬ 
sion lumber. Attach it to the closest fence post with 
galvanized deck screws (See FIGURE K). 


1 |T Drill a %-in. hole through the bottom stringer of 
J-3 this fence section and drive a piece of galvanized 
pipe down through the stringer hole and into the 
ground (See FIGURE L). The pipe acts as a bottom 
brace for the fence section and is easier to install than 
digging another full-depth post hole this close to tree 
roots. It also is less damaging to the tree roots. 



Anchor the top of the fence section to the tree 
by screwing an eyebolt into the tree trunk. Con- 



FIGURE I: Coat the ends of the stringers with wood sealer to keep them 
from absorbing moisture and eventually rotting. 



FIGURE J: Set the stringers onto the fence hangers and secure them 
with \Vz-\n. galvanized deck screws. 
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FIGURE K: Modify short lengths of fencing as needed to fit against obstructions like 
trees. Support these sections with temporary wood spacers and screw the framework to 
the closest fence post. 



FIGURE L: In locations where full post depth is not 
possible, drive a length of 3 /4-in. galvanized pipe 
through the stringer and into the ground. 


nect the fence section to the eyebolt with several 
lengths of heavy, braided wire cable threaded through 
the fence framing and a turnbuckle. Tighten the turn- 
buckle until the fence section doesn't wobble—but not 
so tight that it pulls the fence section away from the 
metal fence brackets (See FIGURE M). After the fence 
is built, check support cables periodically to make sure 
they're taut. Tighten the turnbuckle if there is too much 
play in the cables. 

Attaching fence boards 

Determine the length of your vertical fence 
boards and cut them to size. If you have a power 
miter saw, you can cut the boards quickly and easily by 
setting up a stop block on your work surface to index 
off each fence board at the correct cutoff length (See 
FIGURE N). Typically, the bottoms of the fence boards 
should be at least 2 in. above ground level to prevent 
contact with the ground, which can cause the boards 
to rot. The tops of the fence boards should not extend 
more than 6 in. above the top stringer, or they may 
warp. 

Starting at one end post, plumb the first fence 
board and attach it to the stringers with 1 1 / 2 -in. 
galvanized nails or screws (use two fasteners per 
stringer). It's important that the first board be attached 


so that it is perfectly plumb — it becomes a reference 
board for all boards down the line. If it isn't plumb, the 
rest of the fence boards will be off, and the inaccuracy 
will get progressively worse as you go. 

Attach the rest of the fence boards, checking 
frequently for proper alignment and plumb (See 
FIGURE O). A pneumatic nail gun makes quick work 
of attaching fence boards, but galvanized screws work 
equally well and make removing fence boards easy 
should some need replacement in the future. In the 
project shown here, we used one of the fence boards 
(painted white in the photo) as a spacer for establish¬ 
ing the shadowbox fence board pattern. If the boards in 
your design will butt against one another on the same 
side of the stringer, leave a '/8-in. gap between them 
(8d nails serve as handy spacers). 

Apply a finish to the fence (See page 81). We 
used oil-based, redwood-tinted stain, applied 
with an air-compressor-driven spray gun (See FIG¬ 
URE P). Wear a respirator when spraying on a finish. 
Build and install a gate after the fence is complete (See 
pages 90 to 91). 
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FIGURE M: Attach fencing to trees by screwing a large eyebolt into the 
tree trunk. Secure the frame to the tree with cable and a turnbuckle. 



FIGURE 0: Set a mason’s line as a reference to establish location for 


the tops of the fence boards, and attach the boards to the stringers with 
nails or screws, aligning the top of each board with the mason’s line. 

Use a spacer board, where possible, to keep fence board spacing even. 



FIGURE N: Cut fence boards to length. A power miter saw and a stop 
block allow you to gang-cut fence boards quickly and accurately. 



FIGURE P: We used a compressor-driven spray gun to apply oil-based 
stain to this fence. Always wear a respirator when applying a sprayed 
finish. 
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FIGURE B: Attach fence boards to the gate rails with screws. Scrap rail 
guides screwed in place keep the gate rails parallel during assembly. 


FIGURE D: Lay out and cut any decorative profiles in the top of the 
gate, being careful not to cut through the gate rail frame. 


plan for the gate to hang at least 2 in. above ground. 


2 Cut the gate frame rails and fence board siding to 
length and lay the gate framing members on a flat 
surface, fence board side facing up (See FIGURE B). 
Typically the top and bottom rails of the gate frame will 
align with the fence stringers. Screw the fence boards 
to the rails with 1 \/i- in. galvanized deck screws, keep¬ 
ing each fence board perpendicular to the gate rails. 
Use two screws per joint. TIP: To keep the gate rails 
parallel during this step, screw scrap-wood rail guides 
to your work surface, spaced so that the gate rails Jit 
between them. 


3 Flip the gate over so the gate rails face up, and 
check the gate for square by measuring the diago¬ 
nals. Select a length of stock for a gate cross brace that 
is longer than the diagonal distance between the gate 


How TO BUILD A GATE 


FIGURE A: Measure the distance between the two gate posts and sub¬ 
tract 1 Vi in. for clearance to determine the actual width of the gate. 


FIGURE C: Measure and cut a diagonal cross brace to fit between the 
gate rails and screw the fence boards to it. 

Gates 

As with fences, there are many methods for building a 
gate. The one we constructed for our project fence is a 
typical residential gate, which consists of a simple 2 ¥ 4 
frame with diagonal bracing covered with fence boards 
that match the fence. 

1 Measure the distance between the inside faces of 
the gate posts on either side of the gateway (See 
FIGURE A). Subtract 1 in. from this measurement to 
determine the actual width of the gate (which leaves % 
in. of clear space on either side of the gate). The gate 
opening should be at least 36 in. wide to accommodate 
lawn and garden equipment or two people passing 
through at once. The width between the posts should 
not vary by more than V4 in., top to bottom. Gate height 
will differ, depending upon the height of the fence, but 
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FIGURE E: Mark hinge positions on the gate and attach hinge leaves, 
screwing them through the fence boards and into the gate rails. 



FIGURE F: Prop the gate into position, attach hinge hook hardware to 
the gate post and hang the gate. 



FIGURE H: Bore holes through the gate rail 
for thumb latch hardware with a spade bit. 




FIGURE I: Install the thumb latch and handle 
to the outside of the gate with screws. 


rails. Lay it on top of the rails so it intersects the inside 
opposite corners of the rails. Mark the cutting angles 
so the cross brace will fit between the rails (See FIG¬ 
URE C). Cut the cross brace to length and screw the 
fence board siding to it with 1 t£-in. deck screws. 

4 Mark and cut any decorative profiles in the top of 
the gate with a jig saw (See FIGURE D). We 
chose a scallop that begins and ends one fence board 
in from either edge of the gate. Then stain or paint the 
gate to match the fence. 

5 Measure and attach tee-hinge leaves to the gate, 
screwing them through the fence board siding and 
into the gate rails (See FIGURE E). 

5 Prop the gate in the gateway with wood support 
blocks placed under the bottom rail. Provide at least 


2 in. of clearance between the bottom of the gate and 
the ground. Measure and attach hinge hardware to the 
hinge-side gatepost and hang the gate (See FIGURE F). 
Test to make sure the gate swings freely and make any 
necessary adjustments before installing the latch. 

7 Install the strike plate on the gatepost. Position the 
latch assembly on the upper gate rail, align it with 
the strike plate and mark pilot and latchbore hole loca¬ 
tions on the gate rail (See FIGURE G). 

8 Bore holes for thumb latch hardware with a spade 
bit, according to the manufacturer's instructions 
(See FIGURE H). Attach the latch to the gate. 

9 Install the handle and thumb latch assembly to the 
outside of the gate (See FIGURE I). Test the oper¬ 
ation of the latch mechanism and adjust as necessary. 


Fences <& Gates 91 





































■ - yi -i&ftts 


Prefabricated fence panels 

Prefabricated fencing comes in a variety of styles to 
suit many landscape designs (See page 79). The picket 
fence shown here is built with Gothic-style, 42-in.-high 
by 8-ft.-long fence panels. 

I Plot the fence line and set the posts as described on 
pages 84 to 86, locating the postholes so facing 
edges of adjoining posts will be 8 ft. apart (if using 8-ft 
long panels). At this point, it's a good idea to take 
actual measurements of the panels—they can vary 
slightly from the stated length, and you'll want to 
space your posts to reflect any variation. Lay out your 
gate locations at this time as well. Plumb and brace the 
posts and set them in concrete. 

2 Mark top and bottom stringer locations for each 
full-length fence section on the fence posts, and 
attach metal fence hangers to the posts with 2-in. gal¬ 
vanized deck screws. For this fence, we centered the 
fence brackets on the inside faces of each post. Set 
full-length fence sections onto the fence hangers and 
fasten them with 1 l£-in. deck screws (See FIGURE A). 

3 Mark fence sections that will need to be cut to fit 
shorter spans between posts, measuring the dis¬ 
tance between the inside faces of the posts (See FIG¬ 
URE B). Plan these cuts where possible so that they 
fall on stringers rather than down the length of fence 
boards, and try to keep the spacing consistent between 
posts and the fence boards on either side. Attach fence 


hangers to these posts, and fasten the stringers of the 
cut panels to the hangers with deck screws. 

4 We decided to modify a length of the prefab fencing 
for use as a gate in our project fence. The gatepost 
spacing on either side of the sidewalk required us to 
cut the gate to size by ripping the end fence boards. In 
cases like this, set the gate section into position and 
use the gate posts as references to mark cutting lines 
(See FIGURE C). Subtract an additional 3/4 in. from 
each side to provide clear space between the gate and 
the posts. Lay out the gate so you'll cut the fence 
boards to even widths on both sides. 

5 Cut a diagonal cross brace to fit between the two 
stringers and screw it to the stringers with 3-in. 
deck screws (See FIGURE D). Strengthen the gate 
frame by screwing the pickets to the cross brace with 
1 i/>-m. deck screws (use two screws per joint). 

5 Sand the gate and fence members as needed with a 
palm sander using medium-grit sandpaper (See 
FIGURE E). Attach the gate to the fence posts with 
hinges, and install latch hardware (See pages 90 to 91 
for more information on installing gates). 

7 Seal the fence with several coats of oil-based 
primer and paint, stain, or water sealant (See 
FIGURE F). It's a good idea to cover sidewalks, grass 
and plants to protect them from drips or overspray, 
especially if you spray on the finish. 
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How TO BUILD A FENCE WITH PREFABRICATED PANELS 



FIGURE A: Set posts, then attach full-length fence sections between the FIGURE B: Mark cutting lines for fence sections that will need to be 

posts with metal fence hangers and galvanized deck screws. shortened using the fence post on each side as references. 



FIGURE C: Set the gate section into place and mark the gatepost loca¬ 
tions onto the panel. Subtract 3 /4 in. from each side to allow for clear 
swinging space and cut the gate to size. 


FIGURE D: Measure and cut a cross brace to fit between the gate 
stringers and attach the cross brace to the stringers and fence boards 
with galvanized deck screws. 



FIGURE E: Sand out rough spots or splinters from the FIGURE F: Seal all wooden fence surfaces with primer and paint, stain or wood sealer. Be 

gate and fence with a palm sander and medium-grit sure to wear safety glasses and a respirator if you decide to spray your fence, 

sandpaper. Hang the gate. 
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Building Decks 





















































































































































































































A maze of stairs, platforms, planters and benches gives this richly finished deck an appealing, mysterious quality. 

Building Decks 


O nly a generation or two ago, wood decks were a 
seldom-seen curiosity in the backyards of Ameri¬ 
can homes. But today, in just about every type of 
neighborhood across the entire country, you're likely to 
find an abundance of decks sprawling out from patio 
doors or stepping gracefully down the hilly terrain. The 
reason for the explosion in popularity is twofold: as 
suburban housing developments have sprung up out¬ 
side the crowded cities, the average yard size has 
increased dramatically; and, as leisure time has 
increased, we've come to focus our search for family 
relaxation first and foremost in our own backyards. 

Building a simple wood deck is not difficult or 
expensive. In essence, it is only a raised wooden plat¬ 


form supported by posts set in concrete. For many 
homeowners, a plain, square deck is more than ade¬ 
quate to meet their relaxation and entertainment 
needs. But if you aspire to creating an outdoor living 
area that is truly unique and has character, scale and 
function that go well beyond the ordinary, deckbuilding 
is an excellent vehicle for your pursuit. 

On the following pages you'll find plenty of straight¬ 
forward information on how to build a deck. But we've 
taken the information a step further. If you've ever 
seen a stunning, elaborate deck that's rich with attrac¬ 
tive features and wondered to yourself "How did they 
build that?," then you'll enjoy examining the following 
chapters: in them you'll find the answers. 
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Airy screens, wooden planters and strategically placed foliage create a private retreat that doesn’t feel like a fortress. 


Own your own island in the sun by building a freestanding platform deck in your favorite corner of your yard. 
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An ordinary entry area is transformed into a shaded resort by adding 
an L-shaped, multi-level deck with a handsome arbor. 


New outdoor living space is carved out from a hillside with retaining 
walls and an expansive wood deck. 



Tiered planters form a transition between this deck and the thickly wooded yard that 
surrounds it. 
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A stunning view becomes a work of art when framed by the strong 
lines of this deck and overhead arbor. 


An outdoor room, complete with an arbor-and-trellis ceiling and 
built-in furniture, can be created with a little bit of imagination and an 
impeccable sense of design. 



Interesting angles and subtle step-downs are the stand-out features in this beautiful and highly functional deck. 
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Deck Basics 

W hether you're building a deck as a 
simple addition to your yard or as 
part of a more ambitious landscaping 
project, begin by learning the basics of 
deck design and deck anatomy, and 
work toward drawing detailed plans of 
your deck and building site. 

Basic deck anatomy 

Before you make your final working 
drawings, you'll need to identify all the 
various structural components that 
will make up your deck. A simple deck 
platform typically consists of the fol¬ 
lowing elements: footings, posts, 
beams, joists, and deck boards. If 
you'll be attaching the deck to your 
house, you'll also need to attach a 
ledger board to your home to support 
the deck framing. For a finished 
appearance, you can also install fascia 
boards around the deck perimeter. 

Footings: Concrete footings must be 
sturdy enough to support the entire 
weight of the deck plus any loads 
applied to it. You can take one of sev¬ 
eral approaches to make the footings. 
The type you choose depends on the 
type of soil you're dealing with, as 
well as the height and size of the 
structure itself. If you're building a 
low, freestanding deck on firm, stable, 
well-drained soil, the footing can con¬ 
sist of a precast pier block placed 
directly on the ground, or set in a 
shallow hole filled with poured con¬ 
crete. The pier blocks have inset 
wooden tops, and sometimes metal 
post anchors to which you attach the 
posts. In firm soil, you can also simply 
dig a hole (typically 12 to 14 in. in 
diameter) to the desired depth and 
insert a metal connector or post 
anchor into the wet concrete. The 
holes for these footings should be 
wider at the bottom than at the top to 
create a "bell shape" for greater stabil¬ 
ity. In very loose soil (such as sand or 
gravel), ready-made concrete tube 
forms are used to keep the sidewalls 
of the hole from collapsing into the 
space to be occupied by the poured 
concrete. In all cases, the bottom of 






the footing should extend below the frost line, and the 
top should be at least 3 in. above finished grade. 

Posts: These usually are made from 4 x 4s or 6 x 6s, 
set on-end on top of the footings. They serve to trans¬ 
fer the weight of the deck to the footings beneath. If 
the deck will be 4 ft. or more above ground level, the 
posts may require cross-bracing. 

Beams: These members provide the main horizontal 
support for the deck. One common type of beam con¬ 
sists of two 2 x 8s or 2 x 10s fastened to opposite sides 
of the posts with through-bolts or lag screws, or set 
into notches cut into the beams. Another common 
practice is to attach solid 4 x 6 or 4 x 8 beams to the 
tops of leveled posts with metal connectors. For low- 
level decks, you can attach the beams directly to lev¬ 
eled pier blocks or footings, eliminating the posts 
entirely. 


Ledger boards: If the deck is attached to the side of 
the house, the wall of the house must support one end 
of the deck. In this case, you'll need to install a ledger 
board to which you attach the joists. The joists may 
either rest on top of the ledger or be hung flush against 
the face of the ledger, The method of attaching the 
ledger to the house depends on the type of house sid¬ 
ing you're dealing with. 

Joists: These typically consist of 2 x 6s or 2 x 8s 
attached to the beams to support the decking. Depend¬ 
ing on your design requirements, the joists can either 
run across the tops of the beams, or be hung between 
them with joist hangers. On attached decks, the joists 
typically run perpendicular to the house wall, attached 
to the ledger at one end, with a 2 x 6 or larger header 
joist at the other end. Bridging or blocking installed 
between the joists may be required. 


Anatomy of a platform deck 
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Lower rail 
stringer 
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board 
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Floorplan 


House 



A detailed floorplan drawing is required to obtain your building permit. Include the above-noted structural members and details. For the final plan 
drawing, also indicate joists and joist spacing (24 in. on-center is suitable for most decks), overall dimensions and joinery plans. 


Decking: The deck surface can be built with 2 x4s or 
2 x 6s (actual thickness is 1 in.) laid flat across the 
joists and fastened to the joists with galvanized deck 
screws. Wider boards generally aren't used because 
they have a greater tendency to cup and split over a 
period of time. You can also use premilled deck boards, 
which are thinner (114 in. thick) but are usually cut 
from select lumber and feature rounded "bullnose" 
edges, rather than the sharp edges found on dimension 
lumber. Most deck boards are a nominal 6 in. wide (514 
in. actual width). Because the decking is the most 
visible part of the structure, you'll want to choose the 
lumber carefully. For the sake of appearance, most pro¬ 
fessional designers and builders prefer to use natural 
redwood or cedar for decking, as well as for the other 
visible components, such as steps, railings, benches, 
and the like. Pressure-treated lumber is frequently used 
for the structural components (posts, beams, joists), 
but can be used for the decking as well if cost is the 
main concern. For more on choosing lumber, see page 
102. To add visual interest, you can lay the decking in a 
variety of patterns (herringbone, diamond, or bas- 
ketweave, for example —see pages 108 to 109). 

Because the decking pattern can influence the spacing 


and location of joists, plan the substructure to provide 
support where deck boards meet. , 

Fascia Boards: Primarily a decorative element, fas- : 
cia boards are often attached to the ends of the deck 
(and sometimes the sides) to cover the exposed ends 
of the deck boards. Made of the same material as the 
decking, fascia usually looks best if the bottom edge is 
Hush with, or extends slightly below the bottoms of 
the end joists and headers. On low-level decks, make 
sure the bottom edges of fascia boards are at least 3 
in. above ground level. 

Drawing plans 

Drawing deck plans is done in stages as your ideas 
and construction details are finalized. Your initial 
design plan should show the size and location of the 
deck in relationship to the house and other major fea¬ 
tures on the property. Use the drawing as a base for 
developing working drawings that detail the frame¬ 
work, joinery and decking pattern, then create final 
scaled "blueprints” that feature an overhead floorplan 
and an elevation drawing, along with materials lists 
and estimated costs (you'll need all of this information 
to obtain a building permit for your project). 
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Elevation drawing 



An elevation drawing should indicate the height and size of the various deck components, including the post footings. In addition to the above- 
noted elements, include dimensions, height above grade and indicate structural joinery methods. 


For most deckbuilding projects, you should invest 
some time and money up front consulting with a pro¬ 
fessional designer or architect. Their input can actually 
save money in the long run, and will help ensure that 
you get results you're happy with from all your hard 
work. You should also contact your local building 
inspector early in the process. He or she will review 
your preliminary plans to suggest improvements and to 
identify any additional information you'll need to 
obtain your permit when your finished plans are ready 
for presentation. 

Spans and Spacings 

The spans and spacings between the various deck 
members—posts, beams, joists and decking—are 
determined by the size, lumber grade and wood 
species of these components, as well as the type of 
decking used, and the decking pattern. When planning 
spans and spacings, start from the top down by choos¬ 
ing the size and pattern of the decking first. Then, 
determine the joist spacing (for example, 16 or 24 in. 
on-center). Next, determine the span between beams, 
based on joist size and spacing. Then determine the 
post span based on the distance between joists. Finally, 


Recommended spans & spacing 

Maximum distance between joist supports: 


Joist spacing (o.c.) 


Joist size 

12" 

16" 

24" 

2x6 

11' 7" 

9' 9" 

7' IT 

2x8 

15' 0" 

12' 10" 

10' 6' 

2 x 10 

19' 6" 

16' 5" 

13' 4' 



Maximum distance between posts supporting 

beams: 



Joist span 


Beam size 

6' 

8' 

10' 

12' 

4x6 

8' 

7' 

6’ 

5' 

4x8 

10' 

9' 

8' 

7' 

4 x 10 

12' 

IT 

10' 

9' 

4 x 12 

14' 

13' 

12' 

IT 

Recommended post size: 






Load area* 


Deck height 

48 

72 96 

120 

124 

0' to 6' 

4x4 

4x4 6x6 

6x6 

6x6 

6' and up 

6x6 

6x6 6x6 

6x6 

6x6/ 


*To calculate “Load area” multiply the distance between the 
beams by the distance between the posts (in feet). y 



Deck Basics 103 




































































































Designing for deck height 



Ground level 


Walkout 



Second story 


The height of the access door to your deck has a 
major impact on deck design. If you door is at 
ground level, you’ll need to design a low deck to 
make sure the tops of the deck boards are at 
least 2 in. below the door threshold. Often, the 
beams are attached directly to the footings, and 
the joists are suspended between the beams with 
joist hangers. Walk-out patio doors have become 
common in split-level home construction. Typi¬ 
cally, this creates a situation where the door 
threshold is 2 to 6 ft. above ground level. In these 
cases, a cantilevered deck supported by posts is a 
good choice. Patio doors can also be installed on 
the second story of your home. Second story 
decks frequently have multiple levels or at least 
wide landing areas to eliminate long staircases. 


choose the post size, which should be determined by 
the deck height and load area. Use the table on the 
previous page as a general design guide, but be sure to 
double-check your figures with local code requirements 
and have your plans approved before building the deck. 

Bear in mind that designing the deck with larger- 
size components (2x8 joists and doubled 2x10 
beams, for example) will enable you to increase spans 
and spacings, thus requiring fewer beams, posts, and 
footings, which can save you time and money. How¬ 
ever, this will also raise the minimum height to which 
you can build the deck, which may or may not coincide 
with your plans. 

The spans and spacings of these various compo¬ 
nents will determine the post and footing locations on 
the site, which must be indicated on your plan draw¬ 
ings. Many professionals prefer to cantilever the deck 
structure several feet beyond the supporting posts, to 
hide unsightly footings and piers. As a general rule, you 
can cantilever beams and joists a distance equal to 16 
their allowable spans between supporting members. 


For example, a beam with a 9-ft. span can be can¬ 
tilevered up to 3 ft. beyond the perimeter post. A joist 
with a 6-ft. span can be cantilevered 2 ft. beyond the 
end beam. Check local codes. If you want to cantilever 
the deck, locate the footings accordingly. 

Multi-level decks. Decks with multiple deck plat¬ 
forms are more complex to design and build than 
single-level decks, especially when it comes to framing 
and support. In some cases, it's possible to use the 
same structural network to support more than one 
deck platform. But frequently, the platforms are 
designed and built as independent structures, then 
connected via stairs, railings or single-step stepdowns. 

Stairs, railings & other features 

Be sure to include detailed drawings of stairs, rail¬ 
ings and other deck features, like built-in benches or 
planters, in your drawings. If you're building a multi¬ 
level deck, include drawings for the transition between 
levels. See the chapters on these features for more 
design information. 
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Hand tools used in 
deck construction 
include: (A) speed 
square; (B) mason’s 
line; (C) framing 
square; (D) hand saw; 

(E) aviator snips; 

(F) caulk gun; (G) 4 ft. 
carpenter’s level; (H) 
combination square; 

(I) spirit level; (J) pen¬ 
cil; (K) line level; 

(L) 50 ft. roll tape; 

(M) rigid tape measure; 

(N) chalkline; (0) wood 
chisels; (P) utility knife; 

(Q) socket wrench; 

(R) hammer; (S) flat 
pry bar; (T) hand maul; 
(U) plumb bob. 



Power tools you’ll 
need to tackle a deck¬ 
building project may 
include: (A) power 
miter saw; (B) portable 
table saw; (C) circular 
saw (preferably a 
worm-drive saw); (D) 
cordless drill/driver 
with replaceable bat¬ 
tery pack; (E) Vi in. 
corded drill; (F) recip¬ 
rocating saw. 



eesseaaa 



* 






Tools & materials for building decks 

Using quality materials and the right tool for the job 
will make your deckbuilding project run smoothly. In 
addition to obtaining the tools shown in the photos 
above, you may want to look into renting a gas- 
powered auger for drilling post holes. A compressor- 
driven nail gun is a big help when attaching decking. 

The photos on the following pages show the various 
fastening devices and metal connectors used to join 


deck components. All fasteners and connectors should 
be galvanized to resist rust and be specified for exte¬ 
rior use. While metal connectors aren't absolutely nec¬ 
essary for assembling a deck, they provide a much 
stronger connection than nails or screws alone. Using 
the appropriate connectors to reinforce joints will 
extend deck life considerably, so it's well worth the rel¬ 
atively small amount of extra money you'll pay for 
these items. 
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Tips on buying lumber 


When you go to buy lumber and other materi¬ 
als, make up an estimate sheet with columns for 
the sizes, lengths and quantity needed for the 
various structural components (posts, beams, 
joists, ledger, decking, etc.), as well as required 
hardware, concrete and other miscellaneous 
materials. For each item, add 5% to 10% extra to 
allow for waste, lumber defects, and building 
errors. If possible, hand-pick all lumber at the 
yard, even if you plan on having it delivered at a 
later time. 

Take your list to several local outlets and do a 
bit of comparative shopping. Traditional lumber¬ 
yards usually offer the widest variety of lumber 
sizes, lengths, and grades, and have knowledge¬ 
able personnel who can help you estimate the 
amount of materials you need. Large home centers 
and self-serve building emporiums generally sell 
lumber at cheaper prices, but have a limited selec¬ 
tion of sizes and grades. However, these out¬ 
lets often run sales, in which you can 
buy part of your lumber and 
other materials at a 
good discount. 



Deck boards can be attached to the joists with lOd 
galvanized nails, but for more strength, use 3-in. deck 
screws. Some builders like to provide further reinforce¬ 
ment by laying a thick bead of construction adhesive 
along the tops of the joists before attaching the boards. 

Fasteners: 

• J-bolts (also called L-shaped anchor bolts) with 
nuts and washers are used to attach post anchors to 
concrete footings. These are installed while the con¬ 
crete is still wet. 

• Lag screws and washers are used to join larger 
deck components, such as 2x beams to the sides of 
posts, railing posts to the sides of the deck, as well as 



Decking options include: (A) composite deck boards; (B) 2 x 6 or 
2x4 dimensional lumber; (C) iy4 x 6 in. premilled cedar or redwood 
deck boards; (D) pressure-treated deck boards. 



Masonry-related materials for footings include: (A) concrete tube 
forms (8 in. and 12 in. dia. shown); (B) pre-mixed concrete; (C) precast 
concrete piers (alternative to pouring footings). 

certain types of hardware, such as metal stair cleats. 
They're often used in conjunction with lead lag screw 
shields to attach ledgers to masonry walls or concrete 
foundations. 

• Hex-head machine bolts, nuts and washers have 
some of the same applications as lag screws (such as 
attaching double 2x10 beams to the sides of posts) 
but provide a stronger connection. 

• Galvanized nails of various sizes provide the least 
expensive means of assembling deck components, but 
also make the weakest connection. Common nails 
have more holding power than box nails but are more 
likely to split the wood at board ends. Galvanized fin¬ 
ish nails are used to attach decorative trims and mold¬ 
ings, where nail heads would be unsightly. These are 
usually countersunk with a nailset, and the holes filled 
with exterior spackle or wood putty. 
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Galvanized metal connectors include: (A) one-piece post cap (4 x 4); 
two-piece adjustable post cap: (C) stand-off post anchor; (D) post 
anchor with concrete fins; (E) tie plate; (F) fence hanger; (G) staircase 
angle bracket; (H) right-angle connector; (I) skewable joist hanger; (J) 
joist hanger; (K) angled joist hanger. 

• Galvanized deck screws (also called all-purpose or 
bugle-head screws) have perhaps the widest variety of 
applications in deck construction, and provide a 
stronger connection than nails. Coarse, aggressive 
threads and a bugle-head design enable you to power- 
drive the screws flush to the wood surface without the 
need of predrilling pilot holes, as you would for con¬ 
ventional wood screws. Don't confuse these with non- 
galvanized black drywall screws, which are meant for 
interior uses only. 

Galvanized Metal Connectors: 

• Post anchors are attached to concrete footings to 
hold the deck posts in place and to elevate the post 
base to help prevent moisture from wicking into the 
end grain. 

• Joist hangers are used to attach joists to the ledger 
and head joist. On low-level decks, they're used 
between beams. Variations include angled joist hang¬ 
ers and double joist hangers. Similar hangers are avail¬ 
able for 4x lumber. Special 1 Va in. joist nails are used to 
fasten the hangers. 

• Angle brackets help reinforce inside corners, such 
as where a head joist meets an outside joist. Heavier 
angle irons may be used to reinforce post-to-beam 
connections. 



Fasteners for deck construction include: (A) J-bolt; (B) galvanized 
finish nail; (C) coated sinker; (D) joist-hanger nail; (E) carriage bolt 
with nut and washer; (F) lag screw; (G) hex-head screw; (H) deck screw. 


• T-straps and metal cleats are used to reinforce 
post-to-beam attachments, as well as for butt splicing 
joists and beams. 

Flashings: Galvanized sheet metal or aluminum 
flashing is used in conjunction with caulk to protect 
the ledger board, house siding, and the ends of deck 
boards from water damage. Preformed flashings of 
various sizes and shapes are available at hardware 
stores, lumberyards and home centers. If none of the 
preformed flashings fits your particular situation, you 
can make your own from flat stock, by bending it into 
the shape needed. 
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Decking patterns & framing supports 




Basketweave pattern, sometimes called 
“parquet” pattern. 
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Deckbuilding: An overview 6 

1 Create the layout (pages 112 to 116) 7 

2 Pour the footings (pages 117 to 121) 8 

3 Attach the ledger (pages 122 to 125) 

4 Install posts & beams (pages 126 to 135) 9 

5 Install joists (pages 136 to 137) 10 


Attach deck boards (pages 140 to 141) 
Build stair frame (pages 142 to 147) 

Add treads & remaining deck boards 
(pages 148 to 149) 

Build railings (pages 150 to 157) 

Apply finishing touches (pages 160 to 161) 
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Deck layout 

C areful layout work is the corner¬ 
stone of a successful deckbuild¬ 
ing project. If the corners are square 
and the footings are level and in the 
right spots, you'll enjoy the benefits 
throughout the entire construction 
process. But if the key structural 
members of the deck are mis¬ 
aligned, you'll spend the rest of the 
project trying to recover. 

The conventional method for lay¬ 
ing out a deck is to use batter 
boards and mason's lines to outline 
the project area and to establish 
position for the footings that will 
support your deck posts. 

Before you start laying out your 
deck, check to see that the site has 
adequate drainage. Make sure the 
ground slopes away from the house 
(at least 1 in. per 8 ft ), and that 
there are no low areas that will col¬ 
lect water. Also make sure any 
runoff from roof gutters is directed 
away from the deck site. To do this, 
you may need to connect the down¬ 
spout to a perforated drain pipe, 
placed in a gravel-filled trench that 
leads to a dry well on a lower part 
of the property. Also remove any 
sod, weeds, dead roots, wood 
scraps, or other organic matter from 
the site. Do not treat the soil with 
pesticides, weed killers, or other 
chemicals at this time. If desired, 
you can apply these later, after the 
substructure is built and you're 
ready to lay down the decking. 

Provide a space convenient to the 
site for storing lumber and other 
materials. Stack the lumber neatly 
on scraps of wood to keep it off the 
ground. Do all the preparatory or 
organizational work you can do 
prior to setting your layout lines. 

Less activity around the lines once 
they're set decreases the probability 
that they'll be accidentally knocked 
out of alignment. 





Creating the deck layout 

The first phase of deck construction is 
to establish layout strings and batter- 
boards to locate the footings for the deck 
posts. For decks attached to the house, 
first mark the ledger board location on 
the house wall and use this as a refer¬ 
ence point to establish layout string lines 
for determining footing locations. Refer to 
your deck plan drawings for specific 
ledger details and post spacing. 

I Use a pencil, tape measure and level 
to mark a ledger board outline on the 
house wall (See FIGURE A). Mark the 
end of the ledger with a dotted line (nor¬ 
mally, ledger boards are the same width 
as the deck joists). Mark another dotted 
line that represents the outside face of 
the end joist. If you'll be attaching a fas¬ 
cia board to the outside of the end joist 
(forming a double end joist), also mark its 
outside edge. 

2 Measure in from the dotted line that 
indicates the end of the ledger and 
make a second reference mark to indi¬ 
cate the centerpoints of the posts that 
will be installed inside the end joist (See 
FIGURE B). Drive a nail at this post 
mark on the bottom edge of the ledger 
outline. It will serve as a tie-off point for 
the mason's line. 

3 Erect a batterboard about 2 ft. beyond 
the corner post location, determined 
by your deck plan drawings. Use a tape 
measure squared to the house with a car¬ 
penter's square to find the approximate 
spot (See FIGURE C). NOTE: Batter- 
boards consist of pairs of scrap wood 
stakes connected to a wood crosspiece 
with deck screws. The hatterboards 
should be tall enough so that they can 
be driven into the ground about 8 to 12 
in. — their purpose is to hold layout 
strings taut. Size the batterboards so that 
when they're driven into the ground, the 
top edge of the crosspiece will be roughly 
level with the bottom edge of the ledger 
board. 

4 Run a mason's line from the nail you 
tacked on the house wall at the 
ledger site to the batterboard and pull it 



Fascia 

board 


How TO CREATE THE DECK LAYOUT 



FIGURE A: Draw the outline of your ledger board on the side of the house, noting loca¬ 
tions for end joists and fascia boards with dotted lines. Be sure the ledger outline is level. 



FIGURE B: Mark the ledger outline as a reference for locating the corner posts. Drive a 
nail at this mark to serve as a layout line tie-off. 




, :V-jEr 


ip 3 ! 






FIGURE C: Install a batterboard about 2 ft. beyond the corner post location so the cross¬ 
piece is roughly even with the nail you drove into the ledger outline. 
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FIGURE D: Tie off a mason’s line to the nail in the ledger and run the line over the top of 
the batterboard crosspiece. Pull the line taut. 



FIGURE E: Use the 3-4-5 triangulation method to square the layout line to the house. 
Adjust the line back and forth along the batterboard crosspiece until a 5-ft. section of the 
tape measure intersects both the 3- and 4-ft. index marks.This ensures that the line is 
square to the house. Drive a nail into the batterboard and tie off the string at this spot. 


taut (See FIGURE D). With a helper, 
square the line to the house wall, using 
the "3-4-5” triangulation method. Estab¬ 
lish the triangle as follows: Measure out 4 
ft. along the string from the house wall 
and mark this spot with masking tape. 
Next, measure 3 ft. from the string at the 
ledger outline and make a second mark. 
Use a tape measure set at 5 ft. to measure 
diagonally between the two reference 
marks you've just made. Adjust the string 
back and forth on the batterboard until 
the distance between the other two refer¬ 
ence marks is exactly 5 ft. (See FIGURE 
E). Drive a nail into the batterboard 
crosspiece to mark where the string 
crosses it, and tie off the string. The lay¬ 
out line is now square to the house. 

5 Level the layout line established in 
Step 4, using a line level (See FIGURE 
F). Raise or lower the batterboard as 
necessary to make minor leveling 
adjustments. 

Mark post locations 

6 From the house wall, measure along 
the layout line and mark the line with 
masking tape at the middle of the corner 
post (See FIGURE G). To find the point, 
refer to the plan drawings for your deck 
and find the distance from the outside 
front face of the corner post to the house. 
Subtract half the thickness of the post 
from this distance (remember to use 
actual dimensions, not nominal), and 
mark your string line at that point. 

Repeat the batterboard squaring process 
to set a second layout line at the other 
end of the ledger, parallel with the first 
layout line. You've now established two 
of the three deck platform dimensions. 

7 Position a second set of batterboards 
perpendicular to and approximately 
2 ft. outside of the first two layout lines. 
The corner post marks on the first two 
strings should roughly align with the 
crosspieces of the new batterboards 
(See FIGURE H). Run a third layout line 
between these two batterboards so it 
intersects the corner post marks on the 
original two layout strings. Pull the line 
taut and tie it off to nails driven into the 
batterboard crosspieces. Level the third 
layout line by adjusting the batterboards. 
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FIGURE G: Measure out from the house along the layout line to 

determine the center of the corner post. Mark the centerpoint with masking tape. 


FIGURE F: Suspend a line level from the layout line and 
adjust the batterboard up or down as needed until the layout 
line is level. 



FIGURE H: Erect two more batterboards 2 ft. outside of and 
perpendicular to the first two layout lines. Run a third layout 
line between these batterboards so it crosses the corner post 
tape marks on the original layout lines. 



FIGURE I: Check the layout for square by measuring diagonally from the ends of 
the ledger outline to both string intersection points. The layout is square when 
the diagonals are equal. Adjust the string lines if necessary. 
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FIGURE J: Mark the front layout line for additional post locations, using masking tape. 



FIGURE K: Drop a plumb bob down from the post marks on the layout lines to mark the 
post locations on the ground. Drive a stake at each post location. 



FIGURE L: Set up additional batterboards and layout lines to mark post locations for your 
entire deck. Once the batterboards and strings are removed, the stakes will serve as refer¬ 
ences for digging post holes. 
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The intersecting strings should just touch 
one another where they cross. Their 
intersection points mark the center of the 
corner posts. 


8 Use a tape measure to check the 
length of both diagonals between the 
string intersection points and the ledger 
ends (See FIGURE I). Adjust the strings 
as necessary so both diagonal measure¬ 
ments are exactly the same, assuring a 
perfectly square deck layout. 

9 Measure in from the layout string 
intersection points to locate the cen- 
terpoints of intermediate posts that will 
be positioned along the head joist of the 
deck. Use masking tape to mark post 
locations on the front layout line (See 
FIGURE J). 

Stake the footing locations 

1 A Drop a plumb bob down from each 
J. \J masking-tape mark to establish 
the centerpoints of the posts on the 
ground. Drive a wood stake into the 
ground at each of these locations (See 
FIGURE K). These stakes serve as mark¬ 
ers for digging and installing the tubular 
footings that will support the posts. 


U Since our multi-level project deck , 
has two platforms, and each plat¬ 
form is larger than could be supported by i 
a ledger and corner posts alone, we 
needed to install additional posts in the 
center areas of each deck platform. To 
pinpoint the centers of those posts, we 
tied off mason's line to layout strings 
already in place. We also erected more 
batterboard sets and ran string lines to 
establish our second, lower deck platform 
elevation (See FIGURE L). Regardless of 
the complexity of the deck you plan to 
build, keep all layout lines for each deck 
platform uniformly square and leveled at 
the appropriate height. This way, you'll 
ensure that footings for the posts will line 
up properly with deck framing members. | 


1 ^ Make sure you've accounted for all 
J- post locations outlined in your 
deck plan. It's more difficult to determine 
post locations once you've taken down 
the layout strings. Remove the strings, 
but leave the batterboards in place. 

































Footings 

A fter you've located and marked the 
footing positions on the deck site, the 
next step is to dig holes at the marks, and 
pour the concrete deck footings. Depend¬ 
ing on your soil conditions, you may need 
to use a form to contain the concrete and 
keep the walls of the hole from collaps¬ 
ing. In the project featured here, we use 
tubular concrete forms to build the foot¬ 
ings. The tubes come in various diame¬ 
ters and have a wax coating on the inside 
to keep the concrete from bonding to the 
form. 

When your building department 
inspects your deck project, the footings 
are generally their primary area of inter¬ 
est. They'll check the depth to make sure 
the footings extend below the frost line (if 
applicable to your area of the country), 
and they'll check the diameter to make 
sure the footing is strong enough to sup¬ 
port your deck. Contact your inspector to 
have him review your project after the 
footing holes are dug, but before you 
pour the concrete. 

If you're only pouring a few shallow 
footings, it's easiest and cheapest to mix 
your own concrete on site. But if you'll 
need more than x /i cubic yard (about 14 
cubic feet), look into having ready-mix 
concrete trucked in to your site (but don't 
schedule delivery until your footing holes 
and layout have been approved). Since 
each 60-pound bag of premixed concrete 
yields only cubic foot of material, you'll 
need to mix upwards of 30 bags by hand 
just to create \/i yard. To put the numbers 
into perspective, if you're using a 12-in.- 
dia. tubular form, each 60-pound bag of 
premixed concrete will fill up about 9 in. 
of the form. 

Before the concrete cures, you'll need 
to embed a device in the concrete for 
anchoring the deck posts. One option is 
to insert a metal J-bolt in the center of 
each footing, with the threaded end up. 

Or, you can install post anchors with 
preattached corrugated fins that are sub¬ 
merged into the concrete while it's still 
wet. In the project shown here, we use 
the J-bolt method, primarily because it's 
easier to control the height and position 
of the posts when using J-bolts. 
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Options for attaching posts to footings 



Set a J-bolt into the freshly poured concrete 
footing, centered with the threaded end stick¬ 
ing up. After the concrete cures, insert metal 
post anchor hardware over the J-bolt and 
thread a washer and nut to secure the anchor 
to the J-bolt. 


Set posts directly into concrete. This is a 
little risky—if you manage to keep the post 
immobilized as the concrete sets up, you can 
end up with an almost-indestructible bond. 
But if the post slips, gaps are created and a 
loose fit (and water penetration) can result. 


Post anchors with preattached corrugated 
fins can be inserted directly into the fresh 
concrete. Do your best to level the post 
anchors as you insert them. Do not disturb 
the anchors until the concrete has cured. 


Footing options 


In addition to the conventional method of pouring 
subterranean footings and embedding hardware into 
the fresh concrete, you may have other options for 
making deck footings. 



Precast concrete piers. 

This method is commonly 
used in mild climates 
with stable soil. When 
frost lines are not an 
issue, you can simply 
pour shallow concrete 
footings, then set pre¬ 
cast concrete piers on 
top of the footings after 
they cure. At the footing 
locations, dig 12-in.-deep 
holes (or as required by local 
codes) that are 3 in. wider in dimension than the base 
of the pier block (pier blocks are normally 12x12 in.). 
Tamp loose soil in the bottom of the hole, then shovel 
in a 2-in. layer of coarse gravel and tamp firmly. Pour 
concrete into the holes, filling them to within 3 to 4 in. 
of ground level. While the concrete is still plastic, but 
strong enough to support the pier, embed the pier 
about 1 in. deep into the concrete footing. Use a 
plumb bob to align the center of the pier block with 
the post centers marked on the guide strings. The top 
of the pier block should be level and at least 3 in. 
above ground. After the concrete cures, simply set 4 x 
4 posts on-end into the recess at the top of each pier. 


Above-ground tube footings. You can extend 

Lutul.it forms <,r.c or more fct.i steve grade U: dou¬ 
ble as posts or columns to support the deck beams 
(common on hillside decks). If the tubes extend 2 
ft. or more above the ground, you'll need to brace 
them with 1 x 4 or 2 x 4 braces as you would for a 
fence post. Insert a No. 5 reinforcing rod (rebar) 
into the footing after you've poured in the concrete, 
to prevent it from cracking. Because you'll be 
attaching the beams directly to the poured-concrete 
columns with metal connectors, you'll also need to 
make sure the tops of the form tubes are level to 
each other. Do this by attaching a string between 
the tops of the tubes, then leveling the string with a 
line level; or you can place a long, straight 2x4 
on-edge across the tops of the tubes, and set a car¬ 
penter's level on top of the 2x4. Make any minor 
height adjustments when you install the tubes. Also 
run leveled strings out from the bottom of the 
ledger, centered over the post locations. Position 
the strings above the tubes to indicate the width of 
the beam, then measure down from the string to 
the tops of the tubular forms to indicate the beam 
width plus V2 in. Set the tubes to this height. 

NOTICE: Before you locate footings, make 
sure you know the exact locations of any 
underground electrical, gas, telephone, sewer 
and water lines within the deck area. Utility 
companies can provide you with this informa¬ 
tion; some offer a free locating service. Also 
check the original plot plans for your house, 
if you have them. 
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Installing concrete tube footings 

I Dig post footings at each stake location to the 
appropriate depth (below frost line), as specified in 
building codes for your area. Dig each footing 3 to 4 in. 
deeper to allow for a drainage layer of compactible 
gravel subbase at the bottom. Depending upon the size 
and depth of your footings, as well as the number of 
holes you'll need to dig, it may be well worth the 
money to rent a one- or two-person gas-powered 
auger to excavate your footings (See FIGURE A). For 
holes shallower than 35 in., you could also use a post- 
hole digger. 

2 Remove any loose soil from the bottom of each 
hole with a post-hole digger. Use a story pole to 
check the depth of the holes (See FIGURE B) and 
remove more soil, if necessary. The hole depth should 
be uniform for all footings. Add 3 to 4 in. of com¬ 
pactible gravel subbase, and tamp the bottom of each 
footing hole with a hand tamper or 4 x 4 scrap. 

3 Measure the hole depth again, add 3 in., and cut 
the concrete tube forms to length with a hand saw 
or reciprocating saw. Make sure you cut the tubes 
evenly all around so the tube tops remain flat. Set the 
tubes into the footing holes (See FIGURE C). Each 


How TO INSTALL CONCRETE TUBE FOOTINGS 



FIGURE A: Dig post footings to the depth specified by building codes in 
your area. For large decks with many footings, rent a two-person gas- 
powered auger to excavate the holes. 



FIGURE B: Clear away any remaining loose soil from the bottom of 
each footing hole and check the depth with a story pole marked with a 
line at the proper depth. Add 3 in. of compactible gravel subbase and 
tamp this drainage layer down. 



FIGURE C: Cut the concrete tube forms to length (depth plus 3 in.) and 
set them into the holes. Each tube should extend 3 in. above grade. 
Then backfill around the outside of each tube with soil and level the 
tops. 
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tube rim should extend 3 in. above ground level, which 
will keep the deck posts from absorbing ground mois¬ 
ture and rotting. Backfill around the tubes with soil, 
keeping each tube level. Then tamp the backfill. 

4 For smaller decks with only a few footings, con¬ 
sider buying bags of premixed concrete for filling 
footings and prepare it in small batches yourself. On 
larger deck projects with multiple footings, have ready- 
mix concrete delivered to your site. If you must trans¬ 
port wet concrete a distance from the truck, use wide 
boards to make a path for the wheelbarrow (See FIG¬ 
URE D). A path will spare your yard from wheel ruts 
and spillage and it also makes rolling the wheelbarrow 
easier. 


5 Dump wet concrete from the wheelbarrow into 
each tube and fill it nearly full (See FIGURE E). If 
you have many footings to fill and a concrete truck 
waiting at the curb, time will be of the essence, so 
work carefully but quickly. Have a helper guide the 
concrete into the tube with a shovel as you pour. If 
some concrete does land outside the tube, don't shovel 
it back in, as it will be contaminated with dirt, which 
will weaken the footing as the concrete cures. 

6 Top off each tube by shoveling in wet concrete 
until it overfills the tube (See FIGURE F). 

7 Plunge a long length of scrap wood into the wet 
concrete, moving it up and down around the tube 
to settle the concrete and remove air pockets (See 
FIGURE G). If the concrete settles below the tube rim, 
refill it so it crowns the top of the tube. 


Use a length of 2 x 4 to screed off the wet concrete 
level with the top of the tube (See FIGURE H). 


9 Replace the layout lines between the batterboards 
and the house and re-level them, if necessary. Cen¬ 
ter a J-bolt over each tube, using a plumb bob dropped 
from the string lines. Insert the J-bolt into the wet con¬ 
crete (hook end first), wiggling it slightly as you sub¬ 
merge it to remove any air bubbles (See FIGURE I). 
Leave about 1 in. of the bolt protruding above the con¬ 
crete. Check the bolt with a try square to make sure it 
is perfectly vertical. Wipe any wet concrete off the J- 
bolt threads before it cures. 

1 A Allow the concrete to fully cure (about three 
±.\J days in dry weather). At this point in the deck 
construction process, you can remove the batterboards. 


FIGURE D: Transport ready-mix concrete to posthole locations in a 
wheelbarrow. Lay a path of boards across your yard to make carting the 
cement easier and to protect your yard. 


FIGURE E: Dump wheelbarrow loads of concrete into the tubular forms 
until they’re nearly full to the top. 
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FIGURE F: Use a shovel to finish filling the 
tubular forms with concrete. Overfill the 
forms slightly. 


FIGURE G: Plunge a length of scrap wood 
into the wet concrete and work it up and 
down to settle the concrete and remove air 
pockets. 



Create a clean crown 


Even if you don't use tubular 
forms for the body of your 
footings, you can create 
smooth, symmetrical appear¬ 
ance on the exposed portion 
of the footing by setting a 
3 to 4 in. high section of 
tubular form on top of the 
loosely poured footing, then 
fill the form section and 
striking it off with a screed 
board. 
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FIGURE H: Run a short screed board (like a section of 2 x 4) over the 
top of the form to knock off excess concrete and create a flat, smooth 
surface. 


FIGURE I: Reattach layout lines to the batterboards and drop a plumb 
bob down to locate the center of each tube. Insert a J-bolt into the wet 
concrete, leaving 1 in. of the threaded end above the surface. 
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Ledgers 

L edger boards are secured to the rim 
joist of a house to support attached 
decks. For small, low-level decks (100 
square feet or less), the ledger can be 
the same size as the joists (typically a 
2 x 6); on large decks, elevated (sec¬ 
ond-story) decks, or decks that will 
support heavy loads or additional 
structures, use a 2 x 8 or 2 x 10 ledger. 
In all cases, check local building codes 
to make sure your ledger board is in 
compliance. 

In conventional wood frame con¬ 
struction, lag screws are used to attach 
the ledger to the rim joist of the house 
(typically a 2 x 10 or 2 x 12) behind the 
exterior siding and sheathing — the 
second story also contains a rim joist 
that's level with the second-floor floor 
joists. Do not attach the ledger to 
siding, wall studs, or stud wall sole 
plates. 

Depending on the structural details 
of the house and the desired deck 
height, the joists can either rest on top 
of the ledger or be hung flush with it, 
using joist hangers. For free-standing 
decks, use an additional beam and 
header joist and back corner posts to 
take the place of the ledger. 

Locating the ledger 

In all cases, use your drawings as a 
guide to cut the ledger to length. Note 
that ledger will be 3 in. shorter than 
the overall width of the deck framing, 
to allow for attachment of the two end 
joists to the ends of the ledger. Locate 
the ledger so the finished deck surface 
will be 1 in. below the interior floor 
level or door sill. This will prevent 
water from entering the house through 
the door opening. Measure down 1 in. 
from the sill, then add the thickness of 
the deck boards to indicate the top 
edge of the ledger. Mark with a pencil. 
On wood frame houses, this should 
also place the ledger directly opposite 
the floor header joist on the other side 
of the exterior siding. If you're not sure 
of the header joist location, transfer 
the height of the interior floor level to 
the outside wall by measuring down 





from a nearby window or doorway. From this point, 
measure down 6 in., which should roughly indicate the 
center point of the header. 

With a helper, align the top edge of the ledger to 
your mark, then brace or tack the ledger against the 
house wall. If the house has wood siding, tack the 
ledger to the wall with one duplex nail at the center; 
use a 2-ft. level to level the ledger, then tack nails at 
both ends. For solid masonry walls, stucco walls or 
masonry veneer walls, build temporary braces from 
2 x 4s to hold the ledger in place. 


Attaching ledgers to stucco walls 





Rim joist 


Wire mesh 


% x 4 in. lag 
screw with 
washer 


Sill plate 
Foundation wall 
Building paper 


Stucco 


Flashing 

\ 


Wall 

sheathing 


Ledger 


Cut the ledger to length, then brace it in position 
against the stucco wall, aligned with the rim joist of 
the house. Outline the ledger onto the stucco, then 
add 1 \£ in. at each end of the outline for the end 
joists. Remove the ledger. Install a masonry cutting 
blade in your circular saw and set it to about 44 in. 
cutting depth (the average thickness of stucco 
skins). Cut along the outline, stopping the cut short 
of the corners. Finish the cuts with a cold chisel and 
maul. Remove the stucco material, then cut through 
the wire mesh stucco underlay with aviator snips. 
Clear all the debris from the cutout area until you've 
exposed the wall sheathing in front of the rim joist. 
Finish installing the ledger as you would with lap 
siding (See pages 123 to 125). 


Attaching ledgers to lap siding walls 



Attaching a ledger to an exterior wall with lap siding is a relatively 
uncomplicated task. See the projects description on pages 124 to 125. 


Attaching ledgers to concrete 


Flashing 


Ledger 



o 


Caulk 
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Cut the ledger to 
length, then drill 
pairs of counter¬ 
sunk guide holes, 
spaced about 2 ft. 
apart, to accept 
%x4 in. lag 
screws. Brace the 
ledger against the 
wall, level it, then 
outline it, adding 
1 ! A in. on each side 
for the end joists. 

Drill through the 
guide holes with a 
small masonry bit 

to mark drilling points for masonry sleeves. Remove 
the ledger. Drill % in. x 3 in. deep holes for masonry 
sleeves at the drilling points. Attach the ledger to the 
wall with lag screws driven through the guide holes 
and into the sleeves. Apply a heavy bead of 
polyurethane caulk between the top edge of the 
ledger and the wall, and another just above it. Cut 
flashing to fit (See page 124). Press the flashing 
firmly into the caulk bed. Run a bead of caulk across 
the top edge of the flashing. Cover the screw heads 
with caulk. 


% x 4 in., ^ 
lag screw 


Masonry 
sleeves <■! 


Concrete 

wall 
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How TO ATTACH A LEDGER BOARD 



FIGURE A: Cut away the siding within the ledger layout area using a circular saw fitted 
with the proper blade. Set the blade depth to cut through the siding only. 



FIGURE B: Cut the ledger board to size and mark each joist location on the ledger with a 
carpenter’s square. Typical joist spacing is 16 in. on-center. 



FIGURE C: Cut a strip of galvanized metal flashing to fit the length of the cutout area and 
slip the vertical flange up behind the flashing. 


Attaching a ledger board 

The following step-by-step photos 
show how to attach a ledger to a conven¬ 
tional wood frame house with wood, 
metal, vinyl or hardboard lap siding. 
Details for attaching ledgers to a masonry 
wall (such as a block foundation) or to 
stucco are discussed on page 123. 

I Mark a horizontal line 1/4 in. above the 
top of the ledger outline you marked 
when laying out your deck footing loca¬ 
tions (See pages 112 to 116). This addi¬ 
tional space will leave room for installing 
a strip of galvanized flashing above the 
ledger. Remove the siding to accommo¬ 
date the ledger board, flashing, end joist 
and fascia board, following your layout 
lines (See FIGURE A). Note: For vinyl, 
wood or hardboard lapped siding, cut 
away the siding using a circular saw fit¬ 
ted with a carbide-toothed combination 
blade. If your siding is aluminum or 
steel, be sure to outfit the saw with a 
blade appropriate for cutting non- 
ferrous metals. Regardless of the siding 
composition, set the blade depth to 
match the thickness of the siding only, so 
that you do not damage the wall sheath¬ 
ing beneath. 


TIP: Flashing alternative 

If you find it difficult or impracti¬ 
cal to install galvanized flashing 
behind your home's siding, here's an 
easy alternative. When you install 
the lag screws or bolts through the 
ledger board, insert 6 galvanized 
washers over the lag screw shaft so 
that once the ledger is installed, the 
washers are sandwiched between 
the ledger and the siding. The wash¬ 
ers will provide a gap that allows 
water to run freely behind the ledger 
and air to circulate, keeping the 
back face of the ledger dry. Be sure 
to keep the gap free from leaves and 
other debris that could trap water 
and defeat the purpose. 


124 Outdoor Living —The Ultimate Project Guide 



















2 Use a hammer and wood chisel to 
finish the cuts at each corner of the 
cutout area that the saw blade can't 
reach. Square up the corners. Then install 
a strip of building paper to cover the 
sheathing behind the siding and staple it 
into place. 

3 Measure and cut the ledger to size 
from 2x dimensional treated lumber. 
The width of your ledger board will vary, 
depending on the size of the joists you'll 
be installing — the ledger width should 
match or exceed the joist width. Test-fit 
the ledger in the cutout area. Mark joist 
locations on the ledger, using a carpen¬ 
ter's square (See FIGURE B). Typical 
joist spacing is 16 in. on-center. 

4 Cut preformed galvanized drip flash¬ 
ing to fit the length of the cutout and 
slide the top edge behind the siding (See 
FIGURE C). Don't use fasteners to hold 
the flashing in place in place. 

5 Set the ledger into the cutout so that 
the flashing wraps over the top. Level 
the ledger and temporarily tack it in place 
with several 3-in. framing nails or duplex 
nails. Mark the ledger for pairs of 
3 /8 x 4-in. galvanized lag screws, spaced 
every 2 ft. along the length of the ledger. 
Drill a %-in. pilot hole for each lag screw, 
through the ledger board and sheathing 
and into the rim joist of the house (See 
FIGURE D). 
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FIGURE D:Tack the ledger into place in the cutout area with framing nails or duplex 
nails. Mark the ledger for pairs of lag screws and drill a pilot hole for each screw. 



FIGURE E: Use a socket wrench to drive the lag screws that secure the ledger to the 
house. Use washers with the lag screws. 


6 Slip a washer over each lag screw 
and install the the screws with a 
socket wrench to secure the ledger to the 
house (See FIGURE E). 

7 Run a thick bead of heavy-duty 
silicone or polyurethane caulk along 
the joint between the flashing and the 
siding to seal out moisture (See FIGURE 
F). it's a good idea to caulk the cracks 
along the sides and bottom of the ledger 
as well. 



FIGURE F: Seal the joint between the flashing and the siding with a bead of heavy-duty 
silicone or polyurethane caulk. 
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Framing 

F raming is the part of the deckbuilding 
process where your project actually 
begins to look like a deck. It's also labor- 
intensive and utterly critical to success. 
The framework of a deck, sometimes 
called the undercarriage, consists of a 
front joist called a header joist or rim 
joist, end or side joists, beams on some 
deck styles, and field joists that span 
between the header joist and the ledger, 
supporting the decking. 

There's no single right way to frame a 
deck. Among the many variables are 
whether you're building a simple platform 
deck or a cantilevered deck; the size and 
height of the deck; the decking pattern 
you've selected; the number of levels in 
the deck project; whether the deck is 
free-standing or attached to a ledger on 
the house; and even whether or not you 
are bothered by the appearance of bulky 
galvanized deck hardware. 

The order in which you install the 
frame members can also vary, depending 
on the project plan and the topographical 
features of the building site. The tradi¬ 
tional method is to trim the post tops to 
level first, then attach beams or a header 
joist to the posts, parallel to the ledger. 
Then, the end joists and field joists are 
filled in between the beams or the header 
joist and the ledger. One drawback to this 
sequence is that it forces you to get the 
post heights exactly right, or the joists 
may not be square to the ledger and 
beams when you're finished. One way 
around this problem is to install the end 
joists first, supporting and leveling them 
in front with temporary braces. Once you 
know they're square and level, you can 
use them as a reference to mark cutting 
heights on the post tops, then finish the 
installation of the frame. 

Using temporary braces to support the 
joists and even the header joists or 
beams is a particularly good idea when 
building on steep slopes or irregular 
terrain, where finding a reference point 
to measure from can be difficult. Weigh 
your framing options carefully before 
jumping in, from which type of fasteners 
to use to which assembly strategy you'd 
like to employ. 









Intermediate posts 


Anatomy of a deck frame 


Header joist 


End joist 


Ledger 


Joist hanger 


"Inside" 
end joist 


Corner post 


Cantilevered decks 

A cantilevered deck is one that is 
supported by posts and a main 
beam that runs parallel to the 
ledger board. The beam is posi¬ 
tioned back from the front edge 
of the deck, which extends past 
the beam as much as one-third of 
its total length. Cantilevered 
decks are popular choices when 
building on slopes or building a 
deck with a high elevation. This 
is mostly because the undercar¬ 
riage of a cantilevered deck con¬ 
sumes less real estate than a 
deck built with corner posts in 
front. The positioning of the main 
beam is the most crucial step 
when building a cantilevered 
deck. The top of the beam must 
be level with the bottom of the 
ledger board (if the ledger is the 
same thickness as the joists). 

This means that the posts sup¬ 
porting the beam must be level. 


Overhang of 
cantilevered 
portion not to 
exceed Vs total 
length of deck 
in most areas. 


End joist 
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Options for joining frame members 

There are nearly as many ways to fasten structural 
framing members as there are different styles of deck 
designs. Choosing the best method for your deck 
depends on the planned height of the deck (some 
methods will raise beams too high) and the type of fas¬ 
teners used elsewhere on the deck — try to keep con¬ 
sistent. Whether you're installing a single or double 
beam also plays an important role in the decision. If 
you're using a double beam, try to select a fastening 
method where the beams are sandwiched together 
face-to-face, rather than attached to opposite sides of 
the post. In most cases, this means the doubled beam 
will rest atop the posts (the preferred arrangement). 
Where possible and practical, use metal fasteners. 
Make sure any end joints are supported from below. 





Single beam attached to 

NARROW POST WITH LAG SCREWS 





Single beam attached to 

NARROW POST WITH SADDLE 
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How TO FRAME A DECK 



FIGURE A: Cover the project area that will be beneath the deck with 
landscape fabric. Weight the fabric down with dirt to hold it in place (if 
your deck is elevated more than 3 or 4 ft., ignore this step). 



FIGURE B: Cut end joists to length, then align one end of a joist against 
the end of the ledger. Tack the end joist to the ledger with a 3-in. 
deck screw. 


Framing a deck 

The construction techniques for this particular deck 
are a departure from the "norm" in that the doubled 
end and rim joists take the place of beams, with single 
joists of the same dimension hung between them. 
These perimeter members were installed and braced 
prior to cutting and setting the posts, so that we could 
cut and locate the posts with greater accuracy. The top 
end of each 6x6 post is notched to provide additional 
support for the beams. 

The main platform consists of 2 x 12 beams and 
joists, attached to a 2 x 12 ledger. The lower platform 
consists of 2 x 10 beams and joists attached to the 
upper platform. For a lighter-duty deck, you can get 
away with 2x8 joists. 

The following steps show how to construct the main 
platform only, although you'll notice that a second 
ledger is in place for the lower platform. Use the same 
procedures to build the lower platform. The beefed-up 
main platform was designed to carry the weight of an 
enclosed three-season porch, which will be added at a 
future date. 

Roll sheets of landscape fabric over the deck project 
area to to inhibit weed growth beneath the deck 
(See FIGURE A). Cut the fabric around cement foot¬ 
ings to keep the tops exposed and weight the fabric 
down along the seams and edges with dirt. In areas 
where termites are a problem, treat the project area 
with insecticide first. 

2 Cut the end joists to length, according to your deck 
plan drawings. Construct temporary 2x4 braces 
attached to a plywood "foot" to support the joist near 
the end opposite the ledger. With your helper holding 
up one end of the joist, attach the other end flush to 
the end of the ledger near the top edge with a 3-in. 
deck screw (See FIGURE B). 

3 Set a carpenter's level on top of the joist at the far 
end and level the joist by pivoting it up or down. 
Once it's level, fasten it to the 2x4 brace with several 
3-in. deck screws (See FIGURE C). Repeat this 
process on the other end of the ledger to position a 
second end joist that is parallel to the First. 

4 Screw the header joist flush to the ends of the end 
joists with 3-in. deck screws, spaced about 2 in. 
apart along the width of the header joist (See FIGURE 
D). Have a helper hold the opposite end of the joist 
while you drive the screws. Note: You may need to 
shift the end joists one way or the other in order to 
align them with the header joist. Once the header 
joist is secured to the end joists, drive additional deck 
screws through the end joists at the ledger every 2 in. 
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FIGURE C: Level the end joist near the far end with a carpenter’s level 
and fasten the leveled joist to a temporary 2x4 support brace with sev¬ 
eral deck screws. Hang and level the other end joist to the ledger now. 


FIGURE E: Fasten diagonal supports to the 2 x 4 braces with a deck 
screw. Each diagonal support is outfitted with a stake at the opposite 
end, which is driven into the ground. 


FIGURE D: Cut the header joist to length, align it with the ends of the 
two end joists and fasten it in place with 3-in. galvanized deck screws, 
spaced at 2 in. intervals. 


FIGURE F: Reinforce the end and header joists by attaching a second 
joist to each on the inside face. Fasten the members together with deck 
screws in a staggered pattern. Overlap the ends of the “inside” joists at 
the corner post locations. 
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TIP: Use a pneumatic nail gun 



Pneumatic nail guns, powered by compressed air, 
are a suitable (and faster) alternative to deck build¬ 
ing with screws. For heavy framing applications 
through 2x lumber, use 2%-in. galvanized nails. 
Wear eye protection when using pneumatic nailers 
and follow all safety precautions. 



FIGURE G: Attach a mason’s line along the length of the header joist, 
and set it off from the outside face of the joist with a spacer. We used 
deck screws for spacers. 


5 Steady the deck assembly by screwing a diagonal 
brace to each 2x4 brace holding up the end joists. 
Attach a 12-in. stake to the opposite end of the diago¬ 
nal brace with a deck screw and drive the stake into 
the ground. Then attach the diagonal brace to the ver- - 
tical 2x4 brace with a deck screw (See FIGURE E). 

1 

6 For larger decks like this project deck, reinforce the , 
perimeter joists by doubling them up. Attach a sec- > 
ond joist inside the header and end joists with 3-in. 
deck screws, spaced every 2 ft. in a staggered pattern 
and screwed from inside the deck frame outward (See i 
FIGURE F). (You can also laminate joists together and ( 
frame the deck with nails. See TIP, left). Overlap these i 
"inside" joists in the corners where the header joist 
meets the end joists. Attach the "inside" joists to the 
ledger by driving 3-in. deck screws toe-nail style (diag- J 
onally) into the ledger. 

i 

7 Attach a mason's line along the length of the 

header joist, and set it off from the outside face of * 
the joist with a spacer (such as a deck screw) at each « 
end (See FIGURE G). Pull the string line taut and tie it 3 
off to a screw on either end of the header joist. Since 
most dimension lumber has a natural bow to it, the 
line will be used in the next step as a reference to 
straighten the double header joist. 



FIGURE H: Push or pull the header joist until it touches the string line, 
straightening the header joist. Measure the distance between the ledger 
and the inside face of the header to determine the length of the first 
“field” joist. 
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8 Push or pull the header joist near the middle of its 
span until it touches the reference line. Hold it in 
place. Measure the distance between the ledger (at the 
nearest joist or beam site marked on the ledger) and 
the inside face of the header joist and note this dis¬ 
tance (See FIGURE H). Use this measurement to cut 
the first "field” joist or double beam to length. 

Q Mark the location for the middle joist or beam 
•/ (determined in Step 8) on the inside face of the 
header joist (See FIGURE I). Align and attach one 
side of a joist hanger to the header joist and ledger at 
the middle joist or beam layout marks, using 1 '/4-in. 

galvanized joist-hanger nails. 

i 

1 0 ^ el: center joist or beam into the joist hang- 

J AJ ers. Press the "loose" side of each hanger snug 
against the joist or beam to cradle it, align the hanger 
with the layout marks, then attach the hanger to the 
ledger and header joist with 114 in. joist-hanger nails. 
Fasten the hanger to the joist or beam with more nails 
(See FIGURE J). Drive a nail into each hole on the 
hangers. Check the entire deck frame for square by 
measuring the diagonals, and adjust the deck frame as 
needed by shifting the temporary braces and stakes 
until the diagonal measurements are equal. The deck 
platform is now square. 



FIGURE I: Align and attach one side of a joist hanger to the header 
joist and ledger at the middle joist or beam layout marks, using lWin. 
galvanized joist-hanger nails . 



Double 
header joist 


Gentef-beam 
br joi§t-^g^ 


FIGURE J: Set the joist or beam into the hanger, align 
the loose side of the hanger with the joist layout 
mark, and fasten the hanger to the header, and then 
to the joist or beam, with lV4-in. joist-hanger nails. 



FIGURE K: Secure a metal post hanger to the J-bolt embedded in each concrete footing 
with a nut and washer. Tighten the nuts with a socket wrench. 


Framing 133 






















Installing posts 

n Attach a galvanized post anchor to each con¬ 
crete deck footing, securing it to the embedded J 
bolt with a nut and washer (See FIGURE K). 


1 ^ Measure up from the bottom of each footing 
j-cL post anchor to the top edge of the deck frame in 
order to determine the overall height for each post. 
Take a second measurement from the bottom of the 
post anchor to the bottom edge of the deck frame. This 
measurement indicates where each post will be 
notched so the deck joists can rest on the posts (See 
FIGURE L). 


B Mark the post lengths and the notch locations on 
the faces of each post so you can cut all the 
posts at one time. Note: For our project deck, we used 
6x6 treated posts and cut notches in two faces for 
corner posts and one face for intermediate posts. For 
large posts like these, set your circular saw to its maxi¬ 
mum blade depth and cut along all four faces of each 
post to begin to trim them to length (See FIGURE M). 


n Mark the remaining "field" joist locations along 
the inside of the header joist to match those 
you've marked on the ledger. Install a joist hanger on 
the ledger and header joist at each marked field joist 


M Because most circular saws cannot cut through a 
6x6, even when cutting through all four faces, 
complete the cuts made in Step 13 with a reciprocating 
saw or hand saw to cut the posts to length (See FIG¬ 
URE N). 


I Start the notch cuts in each post with your circu- 
1J lar saw set to maximum depth (See FIGURE O), 
then finish the notch cuts where the circular saw can't 
reach with a reciprocating saw or hand saw (See FIG¬ 
URE P). Clean up the inside corners of each notch 
with a hand saw or wood chisel and hammer so the 
joists will rest cleanly on the posts. Note: Photos O 
through R illustrate the procedure for notching and 
attaching a corner post. 


1 /T At each post location, fit the posts under the 
i.U joists and into the post anchors on the concrete 
footings. Clamp a level to each post and adjust it to 
plumb, then nail the post to the post anchor with 6d 
galvanized common nails. Drill pilot holes through the 
posts and into the deck frame joists to accept two 
% x 4-in. lag screws with washers (See FIGURE Q). Fit 
each lag screw with a washer and drive the lag screws 
through the posts and into the joists to fasten them 
together (See FIGURE R). Once all the posts are 
attached to the deck, remove the 2x4 braces from the 
end joists. 


FIGURE L: Measure up from each post anchor to determine the overall 
height and notch height for each post. 


FIGURE M: Trim each post to length by first cutting along all four faces 
at the post-end cutting line, using a circular saw set to maximum depth. 
If the thickness of your posts is less than that of our project deck posts, 
you may be able to complete these cuts with a circular saw alone. 
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FIGURE N: Complete the cuts started in FIGURE M with a reciprocating FIGURE 0: Start the notch cuts in each post by following the notch 

saw or hand saw, if necessary, to finish trimming the posts to length. cutting lines with your circular saw set to maximum depth. In this 

photo, we’re cutting the notches for a corner post. 



FIGURE P: Finish the notch cuts where the circular saw can’t reach with 
a reciprocating saw or hand saw. Clean up the notched areas with a 
wood chisel or hand saw so that the joists will sit squarely and evenly in 
the notches. 



FIGURE Q: Set each post into place so the joists are resting in the post 
notches and the post bottoms are sitting in the post anchors. Plumb the 
posts with a level, nail them to the post anchors and drill %-in. pilot 
holes through the posts and into the joists for lag screws. 
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FIGURE R: Fasten the posts to the joists with 4-in. 
lag screws fitted with washers. Install two lag screws 
per post, using a socket wrench. 


FIGURE S: Attach galvanized joist hangers along the ledger and the header joists for 
hanging the field joists. Cut the joists to length, set them on the joist hangers and fasten 
them in place with joist-hanger nails. 



FIGURE T: Prepare joists for angled installations by setting them into position over 
adjoining joists and marking the angles where the joists intersect on either end. 


FIGURE U: Set your circular saw to match the angles 
you marked on the joist and make the end cuts. 
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location, then follow the procedure outlined in Steps 9 
and 10 to secure the field joists to the deck frame (See 

FIGURE S). 

Some deck designs may incorporate angled cor¬ 
ners into deck platforms to add visual appeal. 
We used angled header joists in the lower platform of 
our project deck. Prepare joists for angled installations 
by setting them into position over adjoining joists and 


marking the angles where the joists intersect on either 
end (See FIGURE T). Then set the angle on your cir¬ 
cular saw to match the angle marks on the joist ends 
and make the end cuts (See FIGURE U). Joist hangers 
are available to match several regular angles used in 
deck construction. Attach the angled hangers to 
adjoining joists first with 1 i/4-in. galvanized joist nails, 
then set the angled joists into position on the joist 
hangers and fasten them in place (See FIGURE V). 




FIGURE V: Attach angled joist 
hangers to adjoining joists with 
lV4-in. galvanized joist-hanger 
nails. Then set the angled joist 
(or joists) into the hangers and 
fasten them in place. 



The completed deck frame may 
be a little unconventional, but 
it’s exceptionally sturdy and 
ready to take on the load of the 
three-season porch that is 
planned for the upper deck 
(someday). 
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Decking 

L aying decking is probably the most 
■ satisfying part of the deckbuilding 
process. It goes quickly and provides a 
sense that the project is nearly complete. 
However, because the decking is the part 
that "shows," you'll want to take extra 
care when you install the boards. The 
deck will have a nicer, neater appearance 
if you strike a chalk line across the 
boards at nail or screw locations and use 
the lines as a guide to keep the fasteners 
in neat rows. 

If you want to apply a wood preserva¬ 
tive or another protective finish to the 
substructure or to the undersides of the 
deck boards, apply it before attaching the 
decking. Also, if you're incorporating 
benches or railings into the deck, attach 
the uprights or posts before laying the 
decking (Seepages 150 to 161). 

If possible, buy deck boards that are 
long enough to span the entire width of 
the deck. If you do need to butt boards in 
each run, stagger the joints, making sure 
they fall directly over a joist. Leave a 
f£-in. space between board ends to allow 
for wood expansion and contraction. 

Deck boards can be laid in many inter¬ 
esting patterns (See pages 108 to 109). 
Note that most patterns other than simple 
straight rows require special joist layouts 
for support. You can use 2x6 lumber or 
2x4 lumber (cedar, redwood, cypress 
and pressure-treated are the most com¬ 
mon), or you can use 11/4 in. thick pre¬ 
milled deck boards (See page 106). 

The subject of which deck board face 
should face up is currently under evalua¬ 
tion. Traditionally, deckbuilders have 
always installed boards with the bark 
side facing up, presuming that if the 
boards cup from exposure to moisture 
the cupping will be directed against the 
joist, preventing the surface of the deck 
from becoming uneven. But some indus¬ 
try experts assert that modern kiln-drying 
methods alter the character of the wood 
enough to reverse the direction of the 
cupping, so the boards actually cup 
toward the bark side. While everyone 
seems to have an opinion on the subject, 
the fact is that most professional deck 
builders pay little attention to which 
board face is facing upward. 






Installing the decking 

1 Start laying deck boards at the ledger side of the 
deck. Choose the straightest deck boards for the 
first row of decking and cut them to length so their 
ends overhang the outside edges of the end joists 
slightly —the best way to get a straight line at the sides 
of the deck is to trim the boards, using a straightedge 
guide, after they're all in place. Space the first row of 
decking about Vs in. away from the house siding. Screw 
the first row of decking to the joists and ledger with 
2Vi- in. galvanized deck screws. Fasten additional rows 
of decking with pairs of deck screws at each joist loca¬ 
tion, centering the screws on the joists and setting the 
screws about 1 in. in from the edges of each deck 
board. Use 16d common nails as spacers between the 
rows (See FIGURE A). 

2 Arrange deck boards so that all splices (end joints) 
fall directly over a joist, and splices are not aligned 
on consecutive boards. Butt the board ends together so 
the seam falls midway across the joist. When driving 
screws close to board ends, drill pilot holes first (See 
FIGURE B). 

3 Warped deck boards can be forced into alignment 
with the straight boards. Position the warped board 
so the concave edge faces away from the fastened 


How TO LAY DECKING 



FIGURE A: Fasten rows of decking, starting from the ledger side of the 
deck. Use 2Vz-\n. galvanized deck screws, with 16d nails inserted as 
spacers between the rows. 


Drill driver tip options 


#2 Phillips b 
(common) 


#2 Phillips 
de ck hit 


f*2 square 
drive bit 



Three primary drill/driver bit styles are avail¬ 
able for driving deck screws. A common #2 
Phillips bit will easily drive deck screws through 
cedar or redwood decking without a pilot hole, 
but you may want to drill pilots if installing 
treated lumber. Specialty deck bits feature a hard¬ 
ened tip to withstand the torque that develops 
when you drive a screw through treated decking 
or 2x framing members. Square-drive screws are 
considerably more expensive than Phillips head 
screws, but they're less prone to stripping. 



FIGURE B: Center board splices directly over a joist, with the seam 
between the boards located midway across the joist. Drill pilot holes for 
the screws to keep the board ends from splitting. 
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FIGURE C: Use a 2 x 4 lever to straighten warped boards.Tack the 
2 x 4 to the joist, using a single screw. Pivot the board forward against 
the warped board to force it into alignment with the rest of the boards. 


rows of decking. Fasten a piece of 2 x 4 to the end 
joist, butted up against the warped board by driving a 
single screw through the 2 x 4 into the inside face of 
the joist. Insert nail spacers between the warped board 
and the fastened row, then force the end of the warped 
board toward the fastened board by pressing the 2x4 
against it, using the screw as a pivot (See FIGURE C). 
Drive deck screws to secure the board before it springs 
back. If the warp is severe, you may need to straighten 
the board at additional joist locations. 

4 Proceed to lay rows of decking until you are within 
eight to ten rows from the end. Measure out to the 
end of the deck from the last row installed. Calculate 
the number of rows, including spaces, that it will take 
to reach the front of the deck, then mark the positions 
of each row on the joists (See FIGURE D). Adjust the 
spacing, if needed, so the outside edge of the last deck 
board row will end up flush with the end of the deck. 

5 Snap a chalk line along the ends of the overhang¬ 
ing deck boards, about Vi6 in. beyond the outside 
edge of the end joists. Use a circular saw to trim off the 
overhanging boards, following the chalk line (See 
FIGURE E). Set the blade depth so the saw barely cuts 
through the decking to avoid marring the face of the 
end joists with the blade. 



FIGURE D: About eight rows before the edge of the deck, measure the 
distance from the last row of installed boards to the edge. Calculate how 
many boards you’ll need (include V& in. for gaps between boards). 

Adjust the spacing if possible to avoid rip-cutting any deck boards. 



FIGURE E: Snap a chalk line across the ends of the installed boards to 
mark a trimming line on each end of the deck. Trim the boards with a 
circular saw (use a straightedge for maximum accuracy).Take care to 
avoid cutting into the joist below the ends of the decking. 
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Installing decking around posts 



STEP 1: Lay rows of decking until you are within one deck 
board’s width from the post. Measure the distance from the edge 
of the closest fastened deck board to the face of the post. 


STEP 2: Press a deck board up against the post. Draw a cutting 
line on the board face, parallel to the edge.The distance from the 
line to the edge of the board should be the same distance meas¬ 
ured in STEP 1. Extend the lines created by the faces of the post 
onto the deck board until they meet the cutting line. 



STEP 4: Set the deck board into place and adjust the cutout 
area, if needed, until the board fits snugly around the post. Fas¬ 
ten it into place with deck screws. 


STEP 3: To cut out the notch, drill holes at the inside corners of the 
outline, then cut along the outline with a jig saw, connecting the 
holes. Square up the corners of the notch with a chisel or file. 
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Stairs 

D ecks higher than about 8 in. above 
grade will need at least one step to 
provide access between the deck and 
ground level. Steps also serve as a con¬ 
nection between two deck levels. If only 
one or two steps are needed, you can 
build a set of box steps which, as the 
name implies, are simple wooden boxes 
with deck boards on the top to create 
stair treads. 

If three or more steps are required, 
you'll need to build a more conventional 
stairway in which the steps are attached 
to a set of stringers. The stringers are 
typically cut from 2 x 12s, which are 
secured to the deck joists or beams at the 
top end, and anchored to a footing at 
ground level. On outdoor stairs, the 
treads are made from 2 x 4s, 2 x 6s, or 
2 x 8s attached to the stringers — wider 
boards, such as 2 x 10s or 2 x 12s tend to 
cup or warp when employed as single 
stair treads, thus are not recommended 
for exterior steps. Some stairways also 
incorporate risers to enclose the space 
between the treads as you typically see 
on interior stairs. 

Building stairs, especially in longer 
runs, can get tricky. There are plenty of 
mathematic formulas to help you develop 
your design, but in the end it usually 
comes down to trial-and-error. 

Basic design guidelines 

Generally, outdoor stairs are not as 
steep as indoor stairs, having proportion¬ 
ally wider treads and lower rises. The 
staircase itself is also wider. For general 
access, the clear width between outer 
stingers should be at least 36 in. A stair¬ 
way 5 ft. wide will accommodate two 
people side by side. All stairways wider 
than 4 ft. should include a third stringer 
placed midway between the two outside 
stringers, but installing a third stringer is 
also a good idea for prolonging the life of 
narrower staircase. 

To build a comfortable set of stairs, 
you'll need to establish a suitable rise-to- 
run ratio: Rise refers to the height 
between the steps; run refers to the depth 
of the step, minus any overhang. As a 
general rule for outdoor stairs, the tread 




width (run) in inches plus twice the step 
height (rise) in inches should equal 24 to 
26 inches. For exterior stairs, the rise (ver¬ 
tical distance between treads) should be 
between 414 in. and 7 in. The tread depth 
should be a minimum of 11 in. Building 
codes often dictate acceptable run/rise 
relationships. In most deck situations, 
treads consist of two 2 x 6s, spaced 1/4 in. 
apart, to create a tread run of 1114 in. 

In this case, the formulas tell us that the 
riser height should be between 614 and 7 
in. This is the most common and useful 
outdoor step relationship. 

The real trick to designing stairs comes 
when you try to actually incorporate the 
run and rise ratios into your design. By 
code, all stairs in a flight must have the 
same rise and run proportions (this is a 
safety issue: non-uniform sizing of stairs 
confuse our feet in a hurry and can easily 
cause injury from falls). 



Measuring for stairs 

To calculate the actual run and rise and 
the number of steps needed, first measure 
the vertical distance between the deck sur¬ 
face and the ground or between deck lev¬ 
els (total rise). Divide the total rise by the rough riser 
height (7 in. is a good starting point): the result is about 
the number of stairs you'll need in the staircase. More 
often than not, however, this formula usually results in 
a number of steps that is not a whole number. If this is 
the case, divide the whole number of steps into the total 
rise to get the exact riser height. Note that the number 
of stair treads required is always one less than the num¬ 
ber of risers — the top "step” is the deck surface. 

Next, multiply the exact riser height by two and sub¬ 
tract it from the overall ratio Figure of 24 to 26 in. This 
will yield the ideal tread depth in the 10 to 12 in. range. 

Finally, calculate the total run or span by multiplying 
the tread depth by the number of risers minus one. 
Knowing the span will enable you to identify and mark 
the bottom end of the staircase. If the stairs don't fit 
the space, adjust the tread/riser ratio by increasing one 
while decreasing the other. If this results in a 
tread/riser ratio that does not conform to acceptable 
limits you may need to redesign the stairway. For 
instance, on tall decks or steep hillside decks, you can 
use an ”L" or "U”-shaped flight of stairs running parallel 
to the deck and incorporating one or more landings, 
rather than having a straight run of stairs running per¬ 
pendicular to the deck. 


Note the riser and tread dimensions on a framing square and use the square as a lay¬ 
out tool for marking cutting lines or layout lines on the stair stringers. 


Total 

run 


(span) 


Tread 


Total 


rise 


Riser 


Designing stairs involves a little math and a little trial-and-error.The 
trick is to come up with a plan that has uniformly sized risers and 
treads that are in formation and terminate at a convenient location on 
the low end of the flight. 


Stairs 143 













































Building deck stairs 

Our project deck uses a system of "wraparound" 
stairs that provide easy access from all sides of both 
deck platforms. Every deck project will, of course, 
require its own unique stair system, depending upon 
the number of levels there are to the deck, its elevation 
from the ground and the deck's basic style. The follow¬ 
ing pages serve as an example for how to build wrap- 
around-style steps for a low-standing, two-tiered deck. 
Modify your stair plans as necessary to accommodate 
the specific needs of your deck project. 

1 Measure the overall rise between the two deck 
levels and use this distance to determine the 
rise/run ratio, following the formula discussed on page 
143 (See FIGURE A). Note: Be sure to allow for the 
thickness of the decking you plan to use if the deck¬ 
ing on either deck platform isn't installed. 

2 Use both legs of a framing square (one leg for rise 
and the other leg for run) to lay out a template stair 
stringer on a length of treated 2x12, following your 
rise/run calculations (See FIGURE B). Be sure to 
account for the thickness of your treads and risers 
when laying out the stringer. Mark the waste side of 
the cuts with an "X" to keep your layout orientation 
clear. Tip: For longer stringer layouts than shown 
here, mark the legs of your carpenter's square with 
pieces of tape to serve as quick layout references. 

3 Cut out the stringer with a hand saw, reciprocating 
saw or circular saw. If you use a circular saw, finish 
the inside corners with a hand saw where the circular 
blade won't reach (See FIGURE C). Set the template 
stringer into place on the deck and check it for accu¬ 
racy. Then use it to mark the remaining stringers and 
cut them all to shape. Plan to install a stringer every 
16 in. along the width of the stairway. 

4 Set a stringer into place and level it. If the edge of 
the stringer that butts against the joist extends 
below the joist, measure down from the top of the joist 
to the top diagonal edge of the stringer (See FIGURE 
D). Use this measurement to determine the width of a 
plywood nailer that will support the top ends of the 
stringers where they rest against the perimeter joists. 

5 Cut the nailers to size from 4'4-in.-thick exterior 
treated plywood and attach them to the joist faces 
with rows of 2Vz-in. galvanized deck screws, spaced 10 
to 12 in. apart, along the length of the joists (See FIG¬ 
URE E). Use a tape measure and try square to mark 
each stringer location on the plywood nailers. 

6 Place the two outermost stringers of the stairway 
against the nailer, level and square them to the 


How TO BUILD DECK STAIRS 


FIGURE A: Measure the overall height between deck platforms to deter¬ 
mine the rise and run of the stairs. Be sure to take into account the 
thickness of the decking if you haven’t already installed it. 


FIGURE B: Use both legs of a framing square (one leg for rise and the 
other leg for run) to lay out a template stair stringer on a length of 
treated 2 x 12, according to your rise/run calculations. Mark waste 
areas with an “X”. 
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FIGURE C: Cut a stringer to shape following the layout lines. This first 
stringer will serve as a template for marking and cutting out the other 
stringers. 


FIGURE E: Cut the nailer to size from treated plywood and attach it to 
the face of the header or end joist with 2Vz-in. galvanized deck screws, 
spaced 10 to 12 in. apart along the length of the joist. 


FIGURE D: Set the top of the stringer against the end joist of the upper 
deck platform so that it rests on the lower deck. Measure down from the 
upper deck to the bottom of the stringer to determine the width of the 
plywood nailer. 


FIGURE F: Level and square the outermost stringers for a staircase, 
aligning them with the layout locations on the nailer. Mark the bottom 
front edge of each stringer where it meets the decking.Then snap a 
chalk line to serve as a reference for installing the toe-kick. 
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FIGURE G: Mark and notch all the lower front edges of the stringers to 
make way for the toe-kick. Cut the toe-kick board to length, align it 
with the chalk line and attach it to the decking with screws. 



FIGURE H: Fasten the bottom ends of the stringers to the toe-kick with 
two 2^-in. galvanized screws driven diagonally into the toe-kick from 
each side. 


nailer, and mark the bottom edges of both stringers 
where they meet the lower deck (See FIGURE F). 
Snap a chalk line between these marks. The chalk line 
represents the front edge of a 2 x 4 toe-kick board that 
will be notched into the front lower edge of each 
stringer to anchor the stringers to the lower deck. 

Since the stairway wraps around the deck, follow the 
same procedure using stringers and chalk lines to 
establish toe-kick reference lines on adjacent sides of 
the deck. 

7 Measure 1 !/$ by 3Vi-in. notches in the front bottom 
corner of each stringer for the toe-kick board and 
cut the notches out with a saw. Measure and cut the 
toe-kicks to length from treated lumber. 

8 Mark stringer locations on the toe-kicks using the 
nailer as a reference. Align the toe-kicks with the 
chalk lines, and set a stringer in place to check your 
layout. Fasten the toe-kicks to the decking with 3-in. 
deck screws, spaced I ft. apart (See FIGURE G). 

Note: Since the stairs wrap around the deck, the toe- 
kicks in our project deck butt against one another at 
the outside corners of the deck where the adjacent 
stairways meet. 

9 Align the stringers with the nailer and toe-kick lay¬ 
out marks and attach the top end of each stringer 
to the nailer with pairs of 2^-in. deck screws driven 
diagonally into the nailer. Another alternative is to use 
galvanized stringer brackets (See OPTION , below). 


OPTION: Stringer brackets 



Stringer brackets, which work like joist hangers, cradle the 
bottom of the stringer and provide nailing flanges for attach¬ 
ing the stringers to the deck joists. Use m-in. joist-hanger 
nails for fasteners. 
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Comer stringer dimensions 
Top tread = C + D 
Bottom tread = A + B 




Toe-kicks 


FIGURE I: Set an extra stringer into position in an outside corner, align 
deck boards to the lower tread, and use the formulas outlined above to 
determine the dimensions for the corner stringer. 

1 0 Fasten bottom end of the stringers to the 
J_v/ toe-kick with two 2*/^-in. galvanized screws 
driven diagonally into the toe-kick from each side (See 
FIGURE H). Check each stringer with a carpenter's 
square before driving the screws to ensure that each 
stringer is perpendicular to the toe-kick. 

n Lay out and cut the corner stringer where adja¬ 
cent stairways will meet. Establish the dimen¬ 
sions as follows: Set a spare stringer against the deck 
corner between the end stringers on the two adjacent 
staircases and line it up with the inside corner where 
the toe-kicks intersect. Lay two deck boards on the 
lower treads of adjacent stringers, tight against the 
riser edge of the stringer, and slide them until they 
intersect over the lower tread of the angled stringer 
(See FIGURE I). Then use the formulas in FIGURE I as 
references for determining tread depths. Distance A 
(starting 1 in. in from the outside toe-kick corner) plus 
distance B (front edge of the bottom tread to the corner 
where the deck boards intersect) equals the lower 
tread depth for the corner brace. Distance C (deck 
board intersection to stringer riser) plus distance D (top 
stringer tread) equals the top tread for the corner 
stringer. Add distances A through D to determine the 
overall length of the corner stringer. The riser heights 
remain the same. 


FIGURE J: Attach a length of extra blocking beneath corner stringers 
that are deeper than can be fabricated within the width of a 2 x 12. 
Fasten the corner stringers to the decking with screws. 


FIGURE K: Construct treated-wood boxes for stairs that wrap around 
the end stringer of a stairway. Screw them to the stringer and to the 
decking with 2Vz-m. galvanized deck screws 
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FIGURE M: Cut and install the stair treads with pairs of 2V£-in. deck 
screws, mitering the ends of the treads where they meet the corner 
stringers. 


*1 ^ Cut the corner stringer to the proportions out- 
VL. lined in Step 11. The corner stringers for our 
project deck were so deep that they exceeded the 
width of a 2 x 12. We accounted for the extra width by 


fastening treated blocking beneath, extending the full 
width of the corner stringer base, less the corner width 
of the intersecting toe-kicks. Attach the corner 
stringers with 2i/^-in. deck screws driven toenail style 
into the deck (See FIGURE J). 


B Where stairs stop short of a deck corner or 
house wall, construct a treated wood box the 
same height as the bottom stringer tread, so that you 
can wrap the first step around the side of the end 
stringer and back to the end or header joist. Attach the 
box to the end stringer, upper deck, and lower deck 
with 2V2-in. galvanized deck screws (See FIGURE K). 


M Measure and cut lx or 2x riser boards (depend¬ 
ing on your deck plan) to fit each step leading to 
the deck platform. Miter-cut the ends of the risers that 
meet at the corner stringers for a more finished 
appearance. Attach the risers to the stringers with 2V£- 
in. deck screws, two screws per joint (See FIGURE L). 
If you plan to attach fascia boards to the deck, install 
them now in the same manner as the riser boards (See 
OPTION, next page). 


Cut and install the stair treads with pairs of 
2l£-in. deck screws, mitering the ends of the 


FIGURE L: Measure and cut riser boards to fit each step leading up to 
the deck platform. Miter-cut riser-board ends at outside corners. Attach 
them to the stringers with 2Yz-\n. galvanized deck screws. 


FIGURE N: Set 5 x 6 treated posts into 3-in.-deep trenches to serve as 
footings beneath box-frame steps. Be sure the tops of the posts are level 
in the trenches. 
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FIGURE 0: Construct box frames that match the tread depth of the rest 
of the deck stairs. Set them on timber posts and screw the boxes to the 
deck joists. 


FIGURE P: Attach stair treads to the tops of the box frames. 



treads where they meet the corner stringers (See FIG¬ 
URE M). Use two tread boards of equal width for wide 
treads and butt the inside tread board against the riser. 
As with decking, splices between tread boards should 
occur directly over a framing member to provide ade¬ 
quate support. Drill pilot holes before driving screws 
near the ends of tread boards. 


1 /T For our project deck, we chose box-frame steps 
J-\J to transition from the lower deck platform to the 
ground. Box-frame steps are not supported by concrete 
footings but normally rest directly on the ground. We 
decided to use 5x6 treated posts as "footings" beneath 
our box-frame steps and dug 3-in. trenches to set the 
posts half their thickness below grade (See FIGURE 
N). Be sure the posts are level in the trenches. 

U Construct treated-wood boxes that match the 
tread depth of the rest of the deck stairs. Miter- 
cut the ends of boxes that join at the deck corners. 

Snap chalk lines where the top edges of the boxes will 
meet the deck joists. Set the boxes onto the timber 
footings, align them to the chalk lines and attach the 
boxes to the deck joists with 2 i/^-in. deck screws driven 
every 12 in. Reinforce the box frames with perpendicu¬ 
lar "webs" spaced every 16 in. (See FIGURE O). 

1 O Attach tread boards to the tops of the box frames 
JLO with 2'^-in. deck screws, screwing into the webs. 
Use two screws per joint (See FIGURE P). 


Options for fascia installation 



Option one: Extend decking over the 
fascia boards and cut the decking flush. 



• • 






Option two: Install fascia boards flush 
with the decking top to hide the edges. 


TCfSf*; 
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Railings & 
accessories 

T he numerous photos of successful 
deck projects sprinkled throughout 
this book have a common characteristic 
that sets them apart from ordinaiy decks 
that have gone unnoticed: the acces¬ 
sories. Uniquely designed railings that 
echo the setting of the deck, built-in 
benches and planters, overhead arbor- 
and-trellis structures . . . it's in these 
original touches that a deck can truly 
stand out from the crowd. 

While some deck accessories are 
mainly decorative or fulfill a nonessential 
function, railings are indispensable 
features that are required by building 
codes on any deck that's more than 30 in. 
above the grade. To protect deck occu¬ 
pants from falling and becoming injured, 
the deck railing should be at least 36 in. 
high. And recently, a lot of news has 
been made in the building trades about 
the revised rules governing the spacing of 
the balusters. Previously, balusters could 
be as far apart as 6 in. But it was deter¬ 
mined that gaps of that width pose a 
safety risk to small children, who in many 
cases managed to get their heads wedged 
in between the balusters. Under current 
code, railing balusters must be no more 
than 4 in. apart (See page 153). 

But in addition to safety protection, 
railings contribute much to the overall 
appearance of a deck by giving it strong 
vertical lines and sometimes new tex¬ 
tures. The classic railing design features 
2x2 balusters attached to stringers that 
run between posts. The upper stringer is 
usually treated with a cap rail. But more 
ambitious designers have found that 
there are many creative ways to shake up 
the classic look and add even more inter¬ 
est to your deck project. Step-downs and 
curves are two popular ways to create a 
custom appearance, as are selecting 
unique building materials and incorporat¬ 
ing other features (such as planters or 
benches) into the railing structure. 

When choosing a railing style and any 
other permanent deck accessories, try to 
develop designs that share some com¬ 
mon features with other parts of your 
deck, house or yard. 









Built-in benches can be sup¬ 
ported by posts attached to 
the undercarriage of the deck, 
or suspended from heavy verti¬ 
cal members, as in the above 
deck that’s attached to timbers 
supporting an arbor. 


Railings amplify angles. If 

you’ve gone to the effort of 
creating a deck with a complex 
footprint, show off your carpen¬ 
try abilities by adding a railing 
that commands attention, like 
the one shown to the left. 
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Accessories abound in this well-equipped deck. Built-in seating, an 
overhead arbor, finely crafted railings and even an outdoor kitchen 
center make for a very unique and efficient outdoor living space. 


Non-traditional materials, like the galvanized tubing used to make Steep slopes require that you take extra care to create a sturdy railing 

horizontal siding on this deck, add new textures and a sense of fun. structure that does not interfere with the view. 
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Premilled material for building deck rails 



Balusters can be made from plain 2x2 stock, or you can dress 
up railings by using premilled balusters with decorative profiles. 



Post caps and finials add flair to railing posts and to newel posts (the end 
posts on step railings). Wood caps and finials should be of the same material as 
the rest of the railing, but contrasting metal caps can be used effectively. 



Molded handrails may be required to provide a convenient hand grasp for 
people using the stairs. Most fit over 2x2 railing stringers 


Railing requirements 


Most building codes require decks that are more than 
30 in. above the ground to have railings. Stairways with 
three or more steps also must have railings on one, or 
sometimes both sides of the stairs. Many codes require 
that stair railings have a grippable handrail (See photo 
above). Typically railings must extend a minimum of 34 
in. to 36 in. above the deck surface. They need to be 
strong enough to provide support when people lean 
against them or even sit on them. Also, the railing 
should not have openings wider than 4 in., to prevent 
toddlers from squeezing through the railing. The code 
restricting baluster spacing contains a simple test for 
enforcing the code: a 4-in.-dia. sphere must not be able 
to pass between any two balusters in the railing. Nor 
should it be able to pass between the lower stringer 
and the deck surface. To be on the safe side, lay out 
balusters so they're no more than about 3% in. apart. 
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How TO BUILD DECK RAILINGS 



FIGURE A: Drill two l-in.-dia., V^-in.-deep countersunk holes in the 
outside face of the notched area of each post, then drill a 3 /fc-in.-dia. 
pilot hole through each counterbore. 


Railings 

The following pages show how to attach a railing to 
a short flight of steps. On stairways up to 8 ft. long, 
you'll need four posts — two at the top of the stairs 
(typically notched over the face of the end or header 
joist) and two at the bottom, fastened to the stringers 
near the first or second riser or anchored into the 
ground next to the stringers. On longer flights of stairs, 
you'll probably need to install a third post midway 
between the end posts. You can also adapt the stair 
railing design we show here to wrap railings around 
the perimeter of your deck, as we did for our project 
deck. Check building codes in your area for all railing 
requirements when you design your railings. 

1 Measure the two railing posts for the top of the 
stairway and cut the posts to length — we used 

4 x 4s for our posts. Note: be sure to account for the 
length of the post that will butt against the face of 



FIGURE B: Attach the top and bottom notched posts to the deck and 
the stair stringers with lag bolts. Check the posts with a carpenter’s 
level to ensure that they’re plumb. 


the end or header joist for fastening purposes plus 
the full post height above the deck platform. Use a 

reciprocating saw to cut a 1 l^-in.-deep notch along the 
face of one end of each post. The notch dimensions 
should match the length of the stair riser plus the 
thickness of the decking. Cut and notch the posts for 
the bottom of the staircase in the same fashion as the 
top two posts, but add an extra foot to the overall 
height of the bottom post or posts so they can be 
trimmed to the correct height once the layout is estab¬ 
lished. For the lag screws, drill two l-in.-dia. x V£-in. 
deep counterbore holes with %-in. pilot holes on the 
outside face of the notched areas (See FIGURE A). 

2 Attach the top and bottom notched posts to the deck 
and stringers with % x 3-in. galvanized lag screws 
and washers, checking the posts with a carpenter's level 
to ensure that they're plumb (See FIGURE B). Be sure 
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FIGURE C:Tack the top rail into position on the inside faces of the stair 
posts and mark the cutoff height for trimming the bottom posts. The 
angle of the rail should be the same as the angle created by the noses 
of the stair treads. 


to keep the different post lengths in mind when attach¬ 
ing the four posts — longer posts get attached to the 
bottom of the staircase. 

3 Position a top-rail board along the inside faces of 
the posts and angle it downward so that the top 
edge of the board marks the code-required height for 
the stair railing at both posts. Check this height at both 
post locations to make sure the distance to the treads 
is equal (be sure to measure from comparable points 
on the posts), then temporarily tack the board in place. 
Draw a trimming line along the top of the top rail 
where it intersects the bottom post (See FIGURE C). 
Also mark the angles on the top rails where they cross 
the inside faces of the posts — the ends of the top rails 
will be trimmed so the rail can fit between the posts. 
Remove the top rails. 



FIGURE D: Use a reciprocating saw to trim the bottom posts to height, 
cutting along the line established by dry-fitting the top rail. 



FIGURE E: Cut the ends of the top rails along the angled cutting lines 
so the rails will fit between the inside faces of the posts. 
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Baluster 


FIGURE F: Screw the top rails into place with 3-in. galvanized deck screws. Set a baluster 
into place against the outside face of the top rail and check it for plumb with a carpen¬ 
ter’s level. Mark where it meets the top edge of the top rail. 


4 Trim off the tops of the bottom posts 
with a reciprocating saw, following 
the angled trimming line you drew in 

Step 3 (See FIGURE D). 

5 Cut the 2 x 4 top rails to length along 
the angled cutting lines, using a 
power miter saw or circular saw (See 
FIGURE E). 

6 Attach the top rails between the top 
and bottom posts with 3-in. galva¬ 
nized deck screws. Next, determine the 
distance between 2x2 balusters, spaced 
evenly between the top and bottom posts 
along the length of the angled top rails. 
Set the first baluster into position on the 
top rail so that it is plumb with the near¬ 
est post and long enough to reach the 
bottom of the stair stringer (our balusters 
are fastened to the outsides of the top 
rails and down the full width of each 
stringer). Mark the cutting angle at the 
top of the baluster (See FIGURE F). 
Since the length and angle of each balus¬ 
ter on the stair rail will not change, use 



FIGURE G: Use the first baluster as a template for 
marking the rest of the balusters, and cut them to 
size. Use a spacer block between balusters when you 
attach them to the top rails. 



FIGURE H: Measure the distance between the railing posts to determine the spacing for 
the deck rail balusters (See page 153). The spacing should remain consistent around the 
entire deck, without exceeding the maximum spacing requirements set by the building 
codes in your area. 
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FIGURE I: Gang-cut the deck railing balusters to size on a power miter 
box. Tack a spacer block to your work table and index off of it to cut all 
of the balusters to the same size. 


this first baluster as a template for marking the rest of 
the balusters, and gang-cut them all to size. Note: To 
add visual appeal, we bevel-cut the bottoms of each 
baluster to align with the bottoms of the stringer. 

7 Attach the balusters to the top rails and stringers 
with 2t£-in galvanized deck screws, using a spacer 
block between each baluster to maintain equal spacing 
(See FIGURE G). Drive two screws per joint. 

8 Measure, cut and notch the posts for the perimeter 
deck railings and attach them to the deck using the 
technique outlined in Step 1. Install 2x4 leveled top 
rails between the deck railing posts, using 2l/b-in. deck 
screws. Measure and cut balusters to fit between the 
deck railing posts and measure the space between 
posts to determine baluster spacing. Adjust as neces¬ 
sary so the baluster spacing remains consistent around 
the deck perimeter (See FIGURE H). 


FIGURE J: Cut and attach handrails to the stair and deck railings, cen¬ 
tering the handrails across the width of the posts. Fasten the railings 
from below by driving screws up through the top rails and into the bot¬ 
tom faces of the handrails, following a diagonal line. 

9 Gang-cut the deck railing balusters on a power 
miter box. Use a stop block to ensure that the 
balusters are uniform in length (See FIGURE I). Install 
the deck railing balusters, attaching them to the deck 
and the top rails with 2^-in. deck screws. 

1 A Cut handrails for the stair and deck railings and 
-L V/ center them over the width of the posts (we used 
2 x 6s, but check the building codes in your area for 
allowable handrail size). Drive 2^-in. deck screws up 
though the top rails and into the bottom face of the 
handrail to fasten the handrail in place (See FIGURE 
J). Attaching them in this fashion hides the screw 
heads from view for a more finished look. You can also 
purchase molded handrail (See page 153) at most lum¬ 
beryards and home centers. 


I It’ 
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Skirting options 


Hide the unsightly 
crawlspace beneath a deck 
and discourage dogs, cats, 
raccoons or other pests 
from taking refuge under 
the deck by installing pre¬ 
fabricated lattice panels. If 
you don't care for the look 
of lattice panels, you can 
use just about any exterior 
wood to create your own 
skirt boards. For example, 
short cedar fence boards 
would have been highly 
suitable as a skirting 
material for the deck 
shown here. 

Start the skirting project 
by attaching 2 x 2 or 2 x 4 
nailers across the deck 
posts with deck screws 
(See Top photo). Install 
vertical nailers along the 
posts to support the ends 
of the lattice panels where 
they butt against one 
another. 

Cut the lattice panels to 
size using a circular saw 
equipped with a fine-tooth 
plywood blade. When 
trimming the lattice panels 
to size, clamp them with 
cauls on both sides of the 
cutting line to keep the 
slats from separating and 
try to avoid cutting 
through the staples that 
hold the lattice strips 
together. Attach the panels 
to the nailers with deck 
screws (See Bottom 
photo). Drill pilot holes to 
avoid splitting the thin lath 
strips. 



Attach nailing strips to the deck posts to create a surface for attaching the skirting. 



Use deck screws to attach the skirting material (lattice panels are used above). Using screws 
allows you to remove the panels easily to access the area below the deck. 
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FIGURE B: Build the bench seat frames from 2 x 4s.The seat frames 
can either be rectangular for straight runs or L-shaped for corners, the 
above frames angle inward at the ends to echo the angles of the deck 
platform. 


Benches 


B uilt-in benches can provide both a practical and 
decorative touch to deck platforms. As you plan 
your your deck layout, take into account how you 
intend to use the deck and locate the benches accord¬ 
ingly. While there are many bench designs, most built- 
in benches rest on extended posts attached directly to 
the deck substructure for support. It's most practical to 
install the bench posts before you lay the decking. 


I Mark locations for the bench posts on the joists or 
beams. For our project deck, we used 4x4 posts. 
Cut the posts to height (usually around 18 in. above the 
deck) and attach the bench posts to the beams or joists 
with % x 4-in. lag screws, fitted with washers (See 
FIGURE A). 


2 Build the seat frames for the benches, which usu¬ 
ally consist of 2 x 4s joined to the bench posts with 
216-in. deck screws (See FIGURE B). Plan the seat 
depth to be 14 to 16 in. deep. We angled the ends of 
our benches to complement the corner angles of the 
deck platforms. 


3 Attach the seat boards. Use the same type of lum¬ 
ber as you'll use for for the decking and fasten the 
seat boards with 216-in. deck screws (See FIGURE C). 
Ease the edges and corners of the seat boards and 
sand them with medium-grit sandpaper. 


FIGURE A: Cut the deck posts to length and attach them to the deck 
joists or beams with lag bolts and washers. 


FIGURE C: Attach the seat boards to the seat frames with 2V6-in. deck 
screws. Overhang the ends of the seat boards and trim them to length 
once they’re installed. For benches that wrap around an outside corner, 
miter the seat boards in the corner for a more finished appearance. 


How TO BUILD DECK BENCHES 
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Finishing 

D ecks are usually finished with 
either a clear, water-resistant top¬ 
coat or with exterior wood stain. In 
both cases, the primary objective is to 
protect the wood from rot and to pre¬ 
serve the color. Untreated deck 
woods, like cedar, usually turn gray 
as they're exposed to the weather 
(although in more natural settings the 
gray, weathered appearance can be 
quite appealing). 

In some cases (particularly if 
you've used pressure-treated lumber 
to build your deck), painting may be a 
desirable finishing option. If you 
choose to go this route, use oil-based 
paint that contains abrasive silica par¬ 
ticles. Standard porch enamel will 
become extremely slippery when wet. 
If your local building center doesn't 
stock silica-blended deck paint, you 
can usually get them to mix some in. 
Make sure to stir the paint well before 
applying it. A paint roller with an 
extension pole is the best tool for 
painting the main surface. Use a 
brush for details and to get paint 
down in between deck boards. 

Tips for finishing your deck 

• Do not apply deck finish in cold 
weather (below 50° for most prod¬ 
ucts). You'll likely end up having to 
remove the finish and reapply it on a 
warmer day. 

• Use a sprayer to apply clear sealant. 
If you don't own a compressor-driven 
sprayer, you can get by with a simple 
mechanical sprayer like the one 
shown on the following page. 

• Dip smaller deck parts in a trough 
of finishing material before installing 
them for thorough penetration and 
coverage. To make a dipping trough, 
simply lay a piece of heavy sheet 
plastic over a frame (deck posts laid 
next to each other on-edge can be 
used to make the frame). 

• Select a finish that can be refreshed 
without the need to remove the old 
finish. Many penetrating clear finishes 
can simply be reapplied year after 
year to keep your deck looking fresh 
and new. 




Tips for finishing decks 



Smooth out rough areas on all exposed deck surfaces with medium- 
grit sandpaper. If your deck is built from cedar or treated lumber, wear 
a respirator to protect yourself from inhaling irritants. 


Deck-finishing products include clear wood sealer-preservative (left) or 
an oil-based deck staining-sealer (right). Follow the manufacturer’s 
instructions for the correct application method. 




Vacuum the deck before finishing. Use a wet/dry shop vacuum to 
remove sawdust and sandpaper grit. 


Use a low-pressure sprayer to apply clear wood sealer-preservative to 
deck surfaces. For stain-sealers, brush or roll on the finish or use a 
compressor-driven paint sprayer. 
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Part 2 

Yard & Garden Structures 

Introduction 


F br most of us, yards and gardens are extensions of 
our homes into the outdoors. They expand available 
living space, providing refreshing places to putter, relax 
and entertain. But to function well as parts of the home, 
your yard and garden may need some structural 
improvement. Maybe what's lacking is more shade or a 
private place to put a comfy chair. It could be that your 
garden is missing a crowning touch, like an arched 
gateway or a landscape bridge to showcase your flow¬ 
ers and other ornamental plants. Or it could be that 
your needs are entirely practical —a way to extend the 
growing season of your spinach or a place to store all 
your gardening and landscaping tools, including that 
lawn tractor and garden tiller. 

Whatever the case, you'll find a wide range of solu¬ 
tions featured in the pages of Part 2—Yard & Garden 
Structures. The heart of this part of Outdoor Living is a 
collection of nine yard and garden projects you can 
build, covering a range of uses and levels of construc¬ 
tion complexity. You'll find everything from a screened- 
in gazebo that will challenge your building skills to a 
simple compost bin you can assemble in just a few 
hours. Other projects include an arbor/trellis that cre¬ 
ates an airy room in the out-of-doors, a handsome gate¬ 
way to frame the entryway to a garden, and an 
attractive footbridge to span a waterway, pond or plant¬ 
ing bed. We've also included no-nonsense plans for a 
stick-built tool shed and cold frame. 

Two projects — a tractor shed and greenhouse — are 
built from kits. Kits can be a sensible alternative to 
building from scratch for many reasons. Time is a pre¬ 
cious commodity these days. A kit saves you time at the 
lumberyard or home center, because you don’t need to 
create elaborate shopping lists first, pick through stacks 
of lumber or drive back and forth to buy more supplies 
when you unexpectedly run low. Kits come with nearly 
everything required for installation, and it doesn't take a 
shop-full of tools to get good results. You may be sur¬ 
prised by how easy it is to build a structure that seemed 
just a little beyond your skills, your available time and 
even your project budget. 


Though some of the projects here may seem ambi¬ 
tious at first glance, don't be daunted. Each yard and 
garden structure is presented in methodical detail, 
complete with dimensioned drawings, scores of full- 
color photos and illustrations, or both, as well as thor¬ 
ough step-by-step instructions. Most projects also 
include an exhaustive cutting list to make your calcula¬ 
tions easy. From layout to setting posts and from fram¬ 
ing to installing ornamental trim, every major 
construction phase is clearly explained. 

in the end, regardless of whether you erect an arbor 
from scratch or a shed from a prefabricated kit, you'll 
have the satisfaction of building it yourself, with sensi¬ 
ble information guiding you even/ step of the way. But 
more importantly, you'll finish the "remodeling" your 
outdoor "living room" has needed all along. 
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A few tools, a stack of lumber and some hard work are the basic ingredients for making any outdoor structure. But along with these 
critical elements, you'll need a solid recipe — a well-conceived plan that combines the ingredients, safely and efficiently. 


OUTDOOR BUILDING BASICS 


O nce you've selected that perfect 
shed, footbridge or gazebo 
project for your yard, it's important 
to organize your efforts systemati¬ 
cally so the process of building 
your project will go smoothly and 
successfully. The pages that follow 
cover the kinds of issues you'll 
need to address as you proceed. In 
brief, here is an overview of some 
key points to keep in mind. 

Select a site 

Regardless of which type of yard 
or garden structure you're plan¬ 
ning, do not underestimate the 
importance of selecting the best 


site for the project. Likely as not, 
the structure you'll erect will 
become a long-term fixture on 
your property. Choose a spot that 
will maximize the utility of your 
project and beautify your surround¬ 
ings. For instance, if you plan to 
build an unscreened gazebo, steer 
clear of shady, damp areas that 
attract pests like mosquitoes. If you 
are building an arbor/trellis, track 
the sunlight at different times and 
anticipate how your new arbor will 
eventually shade the area around 
it. Be sure that nearby plants can 
tolerate partial or full shade, and 
plan accordingly. Even though a 


tool shed may be most convenient 
if it is positioned near the edge of 
your property, your next-door 
neighbor will probably have a view 
of that shed on a daily basis, too. 
It's always a good idea to share 
your plans with the neighbors 
before you build, so there will be 
no surprises or ill feelings after¬ 
ward. 

Apply for a permit 

, Assume that any permanent 
structure you build will be subject 
to local building codes and will 
require a building permit. It always 
pays to check with your local 
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building department and apply for the proper permit or 
permits whenever you build. The permit cost generally 
is affordable, and you'll benefit from your local build¬ 
ing inspector's expertise when it comes to constructing 
a project that meets standards for public safety and 
solid construction. If you decide to forego the permit 
and the inspector pays you a visit, you may be subject 
to fines and even have to remove or disassemble all or 
part of your project so the inspector can review your 
work in stages. Consider a permit to be as much a part 
of the building process as choosing a design, buying 
materials or driving that first nail. 

Gather your tools 

You won't need a workshop full of tools to build 
most of the projects in this book, but a selection of the 
right tools will make your work easier and probably 
help you produce better results. See pages 168 to 169 
for a review of the essential tools to consider renting, 
borrowing or buying, so you'll have them on hand 
right from the start. 

Shop for building materials wisely 

It's important to set a project budget up front and to 
stick to it as your project develops. But don't let the 
initial sticker shock kill your inspiration. Almost every 
building material you'll need to buy will be sold in a 
number of options and ranges of cost. Shop wisely. If 
your trellis project budget is tight, estimate what you 
might save by building with pressure-treated lumber 
instead of cedar or redwood. The cost savings might 
surprise you. 


Consider kits 



Prefabricated kits, like the shed kit above, are a 


quick, convenient and relatively inexpensive alterna¬ 
tive to building outdoor structures from scratch. 'Typi¬ 
cally, a kit will contain the framing, sheathing, roof 
members, fasteners and other hardware you'll need 
for erecting the project, along with detailed instruc¬ 
tions. The parts come precut and ready for assembly. 
Normally not included in the kit are shingles, flooring 
and finishing materials. However, some kits do offer 
flooring kits sold separately. Sheds, greenhouses, 
gazebos, arbors and playhouses are just a few of the 
outdoor projects you can kit-build. Be aware that the 
style and size of kit-built projects may be limited, and 
the overall cost of the kit may exceed what you'd 
spend building from scratch. 



Siting a project: Move from rough ideas to specific layout 


In many cases, you will have a number of possibilities for siting 
your new structure in your yard. To determine which spot will 
work best, start by asking some general questions, such as how 
its location will impact your other yard features, like flower 
beds and walkways, as well as sunny and shady areas and your 
general sight lines. Use extension cords, rope or a garden hose 
to "rough out" the shape of your project and to help get a 


sense for how its overall proportions will integrate with the rest 
of the yard. Once you've selected a site, develop an accurate 
layout. Using stakes or batterboards, outline the site and iden¬ 
tify key points where digging needs to occur. Keep in mind that 
you still may need to move your building site if you discover too 
many surprises, like rocks and roots, when digging. 
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Tools for Exterior Construction 



Before you start digging, contact your local utility companies to 
flag buried power lines or gas and plumbing pipes. These com¬ 
panies usually will stake out rights-of-way for you at no charge 
to avoid the possibility of having you cut a cable or pipe. And 
don't forget about your own utilities. Make sure you won't be 
interfering with your own well, septic tank or underground 
sprinkler system. 


OUTDOOR BUILDING GUIDELINES 

□ Watch out for buried lines. Contact your local public 
utilities to identify the location of buried power lines and gas 
lines before you dig. Utilities will usually provide line location 
identification as a free service. 

□ Research building codes. Most municipalities enforce 
outdoor building restrictions. Footing and framing requirements 
on outdoor structures as well as minimum distance from city land 
and other property lines are common areas subject to regulation. 

□ Discuss plans with your neighbors. Your outdoor building 
project will likely be within the field of vision of your neighbors. 
As a courtesy, share plans with neighbors and give them the 
chance to raise objections or concerns before you start working. 

□ Be aware of your physical limits. Working outdoors can 
be highly strenuous, especially on hot, humid days. Drink plenty 
of water and take breaks when you can. Work with a partner, if 
possible. 



Key information for 
permit applications: 


• Plot location and complete address 
where the project will be built 

• A site drawing that identifies the 
location of your project in relation to other 
permanent structures and property lines 

• Detailed elevation and plan drawings 
that indicate overall size, materials and 
types of fasteners to be used 

• Your estimated building cost 

• Anticipated completion date 


PERMITS 

Whether or not you need a building permit to erect per¬ 
manent outdoor structures depends on the type and size of 
the project and your local codes. In some places, the exte¬ 
rior structures presented in this book may be well outside 
the purview of the local building inspector. But in others, 
you will need to apply for a permit and have the inspector 
pay a visit or two to the worksite. 

How do you know if you need a permit? Ask? Even 
before finalizing your design, consult the municipal building 
and zoning department where you apply for permits. These 
folks will lead you through the application procedure. In 
most cases, you'll need to complete a form that describes 
your project, including overall dimensions, construction 
details and approximate cost. You might have to submit a 
sketch showing where the new construction will be located 
in relation to your house and property lines. The permit fee 
is usually based on a percentage of the project's cost. 

Regulations for houses are far more complex than those 
that govern garden outbuildings. Your inspector's primary 
concerns probably will be setback requirements and sound 
construction practices. Setback requirements refer to the 
minimum distance a structure must be from your property 
lines. 

As far as sound construction practices are concerned, 
your building inspector can let you know of particular code 
requirements that apply in your area. 
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Work safely 

Safety is no less of an issue when 
you are building outdoors than it is 
when you are working within the 
confines of your basement or 
garage workshop. You'll need pro¬ 
tective goggles to shield your eyes 
when using striking tools, driving 
fasteners, cutting lumber or operat¬ 
ing power equipment. Ear protec¬ 
tion is advisable if you'll be using a 
circular saw, router or gas-powered 
equipment for long periods of time. 

When cutting, routing or sanding 
pressure-treated lumber, wear a 
dust or particle mask, and do not 
incinerate wood scraps when you 
are finished. If you finish your proj¬ 
ect with a spray-on wood preserva¬ 
tive, paint or stain, wear a 
cartridge-style respirator to protect 
your lungs from airborne particles. 

Building taller outdoor structures 
will likely require a ladder and pos¬ 
sibly even scaffolding. Follow the 
safety ratings for load and height as 
specified on this equipment, and 
exercise extra precaution when car¬ 
rying supplies or operating power 
tools on a ladder. 


Protect against dust 
and fumes. A particle 
mask (A) or dust 
mask (B) are 
designed to keep out 
finer particles, like 
sawdust, but neither 
will protect you from 
fumes or particles 
from spray-on fin¬ 
ishes. In these 
instances, choose a 
respirator (C) with 
the appropriate filter 
or cartridge instead. 




Protect your hearing when operating 
gas-powered machinery or most power 
tools. Earmuffs (A), expanding ear plugs 
(B) or corded ear inserts (C) all are good 
choices, but be sure they have a noise 
reduction rating (NRR) of at least 25 
decibels for best hearing protection. 


Shield your eyes from dust, wood chips 
and other flying debris by wearing a face 
shield (A), safety goggles (B) or safety 
glasses (C). Do not assume that your pre¬ 
scription glasses offer enough protection 
— most do not — and they won't shield 
your eyes from the sides. 



WORKING WITH POWER 

When using power tools out¬ 
doors, avoid working in damp 
conditions. Also, make sure 
tools are plugged into a GFCI- 
protected outlet. GFCls (ground- 
fault circuit interrupters) 
instantaneously cut off power if 
the tool or power cord short-cir¬ 
cuits. Plug-in types are available 
for unprotected outlets. Or, you 
can buy a GFCI-protected exten¬ 
sion cord like the one shown to 
the left. Also, make sure the 
electrical circuit has enough 
ampacity to handle the power 
tools and equipment you'll be 
using. A 20-amp, 110-volt circuit 
will handle most portable and 
stationary power tools. Don't 
overload circuits by running too 
many tools at once. 


Ladder ratings are printed on labels that 
are required by law on any new ladder 
you purchase. Make sure your ladder is 
designed to support enough load and to 
be used in exterior conditions. Choose a 
Type I or Type II class extension ladder. 
These ratings indicate the safe weight a 
ladder will bear: 250 lb. for a Type I lad¬ 
der; 225 lb. for Type II; and 200 lb. for a 
Type III. The same strength 
ratings are applied to stepladders. 
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Tools for Exterior Construction 



Part of what makes building an 
outdoor structure enjoyable is that 
you don't need a shop full of high- 
precision woodworking tools to 
tackle the job. However, adding a 
few more tools to your arsenal and 


renting a few others will speed 
your building process, improve 
your accuracy and almost invari¬ 
ably save you time and labor in the 
long run. And these days, more 
and more power tools are cordless, 


which really helps when you are 
building outdoors and at a distance 
from the nearest power source. 

Here is an overview of the tools 
you may want to buy, borrow or 
rent when building your project. i 





Power tools for out- i 
door building will 
dramatically speed 
the process of cut¬ 
ting and fastening 
parts, and the 
assortment shown 
here is easy to 
transport to your 
jobsite. A few you'll 
want to consider 
using are: (A) power 
miter saw; (B) 
portable table saw; 
(C) circular saw 
(preferably a worm- 
drive saw); (D) cord¬ 
less drill/driver with 
replaceable battery 
pack; (E) V 2 -in. 
corded drill; (F) 
reciprocating saw. 


A basic set of hand 
tools for building 
outdoor structures 
includes: (A) speed 
square; (B) mason's 
string; (C) framing 
square; (D) hand 
saw; (E) aviator 
snips; (F) caulk gun; 
(G) carpenter's level 
(4 ft.); (H) combina¬ 
tion square; (I) spirit 
level; (J) pencil; (K) 
line level; (L) 50 ft. 
roll tape; (M) rigid 
tape measure; (N) 
chalkline; (0) wood 
chisels; (P) utility 
knife; (Q) socket 
wrench; (R) ham¬ 
mer; (S) flat pry bar; 
(T) hand maul; (U) 
plumb bob. 
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A sod kicker is a 
hand-operated blade 
attached to a roller 
that enables you to 
remove sod in 
usable strips that 
can be replanted 
elsewhere. It shears 
away an even top 
layer of turf. Unless 
you are planning to 
remove sod often, 
rent this tool rather 
than buy it. 



A plate vibrator 
compacts subbase 
material more 
quickly and easily 
than a hand tamper, 
and it's relatively 
inexpensive to rent. 
When pouring a 
concrete slab, you'll 
want to use a plate 
vibrator first to 
ensure that the sub¬ 
base beneath the 
concrete is com¬ 
pacted uniformly. 



Plate vibrator (power tamper) 


PNEUMATIC NAIL GUNS 



Pneumatic nail guns, powered by compressed air, 
offer several advantages over driving screws or ham¬ 
mering nails. A squeeze of the trigger both drives 
and countersinks the nail, and you usually can keep 
one hand free to hold your work. A variety of nail 
options are available for these tools so you can drive 
everything from brads to heavy framing nails. You'll 
need an air compressor to power most guns, but 
cartridge-style nailers are also available and require 
no compressor. Pneumatic nailers and compressors 
are expensive to buy but widely available to rent. 



If you have only a few shallow footings or post holes to dig, 
use a clamshell-type posthole digger (left). For deeper or 
larger holes, or if you have a lot of holes to dig, rent a gas- 
powered auger (right and inset) from a tool rental shop. Gas- 
powered augers come in one- and two-person models and 


will save you considerable time and labor over hand digging. 
Depending on the model, the weight of the motor either 
helps to drive the auger into the ground or makes withdraw¬ 
ing the auger easier. 
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Materials for exterior construction 


Lumber for outdoor building projects 

Parts of your outdoor 
structure that are shel¬ 
tered from the ele¬ 
ments or painted can 
be made of ordinary 
dimensional softwood 
(A). Use cedar (B) or 
pressure-treated lumber 
(C) for parts like posts 
and railings that come 
in contact with the 
ground or must remain 
exposed. Cypress and 
redwood are other 
options, depending on 
your region. 

Options for creating footings 


Masonry-related materials for footings include: (A) concrete 
tube forms (8- and 12-in.-dia. shown); (B) premixed concrete; 
(C) precast concrete piers (an alternative to pouring footings). 


BUYING LUMBER & FASTENERS 

Lumber, fasteners and miscellenous metal hardware 
will make up the bulk of your project expense. Study 
your lumber and fastener options so you can maxi¬ 
mize your project budget dollars. 

Lumber: When you go to buy lumber, make up a 
shopping list with columns that identify the sizes, 
lengths and quantity you need. For each lumber item, 
add 5% to 10% extra to allow for waste, lumber 
defects and building errors. If possible, hand-pick 
your lumber at the yard, even if you plan to have it 
delivered, to get the best boards in the stack. 

Creating a shopping list for your project can be 
time-consuming, but it will save countless trips to the 
lumberyard. Making a shopping list is not simply a 
matter of adding up the total length of all your project 
parts and dividing by common board lengths to deter¬ 
mine the amount you'll need. Instead, you must con¬ 
sider how your project parts will fit on the board 
lengths you buy and how you can make most efficent 
use of the lumber. It helps to draw various board 
sizes to smaller scale and sketch your parts right on 
the boards. Use these sketches as cutting diagrams 
later. 

Fasteners & hardware: Outdoor structures should 
be built with corrosion-resistant fasteners. The most 
common and least expensive option is to buy galva¬ 
nized steel fasteners. However, galvanized coatings 
will react with the tannins in some woods, like cedar, 
creating small black spots. The stains are harmless, 
but they can be unsightly. Other fastener options that 
won't stain your wood include teflon-coated, alu¬ 
minum, stainless-steel and brass, but these will be 
more expensive and are not made in all styles. 

A host of galvanized metal brackets is available for 
connecting posts, beams and joists. While this hard¬ 
ware is sturdy and convenient, it isn't particularly 
attractive for connections that show. For aesthetic 
reasons, we opted to use other fastening methods, 
like toe-nailing, for most of the projects in this book. 




Shopping for building supplies 
to construct an outdoor structure 
can be a bit daunting, especially if 
you've never built a sizable project 
before. You'll likely need framing 
lumber, plywood sheathing, a vari¬ 
ety of screws, nails, bolts and nuts 
and an assortment of galvanized 
metal hanger hardware. If your 
structure has a roof, you'll need 
shingles and building paper, roof¬ 
ing nails, roofing cement and 
metal drip edge. Depending on the 
condition of the construction site, 


you may need to buy a load of sub¬ 
base material (usually compactible 
gravel) along with suitable posts 
and piers or tube forms and con¬ 
crete. 

To make the shopping task less 
intimidating and a little more 
affordable, here are a few tips to 
keep in mind: 

♦ Think of your project as a 
series of smaller projects that start 
from the ground up. Make a sepa¬ 
rate shopping list for your project's 
base, framing and sheathing, win¬ 


dows or doors, decking and rail¬ 
ings and roof. Shorter lists will give 
each trip to the home center or 
lumberyard more focus and will 
help you avoid estimation errors. 

• If possible, buy your supplies 
over an extended period of time, so 
you can do some materials com¬ 
parison shopping and take advan¬ 
tage of sales as they occur. 

The following pages cover a 
variety of building materials you 
may need for your project. 
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Coarse sand is used as a base material 
for setting landscape pavers and nat¬ 
ural stones as well as beneath 
concrete. It offers fair 

drainage and adequate 
compaction around 
posts and piers and 
beneath slabs. 



Pea gravel is used mostly as a drainage 
material, but it can also double as a 
border treatment around plant¬ 
ings. It is not recommended 
for use as a base mate¬ 
rial beneath pavers or 
concrete slabs. 



Compactible gravel is an inexpensive 
subbase material used widely for 
landscape construction projects. 
Known in some regions as 
"Class V" or "Class II" 
(lower numbers denote 
smaller aggregate), it 
improves drainage 
and can be 
tamped to cre¬ 
ate a stable 
base. 



River rock is used mostly as a drainage 
material when backfilling or providing 
drainage in a post hole. It can also be 
used for decorative or loose-fill 
purposes. River rock is sold 
according to the diame¬ 
ter of the stones (% 
in., 3 /4 in., and IV 2 
in. are typical). As 
a general rule, 
use smaller 
diameter stones 
for drainage fill. 
lV 2 -in.-dia. river 
rock is shown here. j 


Loose-fill choices 

If you want to create ground cover 
around plant bedding areas or simple 
walkways through your yard and to 
garden projects, a number of natural 
loose-fill options are available. Smaller 
aggregates, mulch and bark are the most 
common. These materials are commonly 
sold by the bag or by the yard, depend¬ 
ing upon where you shop and how much 
you need. Examples shown here are: 

(A) crushed limestone; (B) 3 /s- to 3 /4-in.- 
dia. river rock; (C) cypress mulch and; 

(D) cedar bark chips. 
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Two uses for concrete in yard and garden structures 



Concrete footings (See pages 185 to 188) extend 
down into the ground and create a stable base for 
posts and joists. A footing can be formed by either 
pouring concrete directly into a hole in the ground or 
by filling a tubular form (as shown here). Tubular 
forms keep the sides of the hole from collapsing and 
they also slow down the curing speed of the con¬ 
crete, which strengthens it. 


Concrete slabs (See pages 285 to 290) provide a broad, stable base and a 
hard, flat surface for larger structures, like sheds and gazebos. Generally, 
several inches of earth are removed from the slab area first and replaced 
with a compacted layer of gravel or sand to drain water away from the 
slab and keep it from shifting later. A wood form is constructed to give the 
slab its shape, then wet concrete is poured directly into the form. 


ESTIMATING CONCRETE 

Concrete is calculated and sold in volume units of cubic feet and cubic yards. You'll need to determine the 
total volume of concrete required for your footings or slab in order to purchase an accurate amount. If you 
buy ready-mix concrete that comes delivered in a truck, your supplier will want your estimate in terms of 
cubic yards. Should you decide to buy premixed dry concrete instead from your local home center, it comes 
packaged in 60-pound bags that yield Vi cubic ft. Doing the math can be a bit befuddling, especially when it 
comes to calculating the volume of tubular footings. Fortunately, a handy chart is printed right on the pre-mix 
bags to help you estimate the number of bags you need for various-sized slabs and footings. Your ready-mix 
supplier can help you determine yardage if you explain the dimensions of your slab or the diameter, height 
and number of footings you need to pour. Or, use the chart below to help you figure what you need, based on 
some common concrete yields. If you calculate your own quantities, round up 10% to be safe. 


Concrete quantity 


Yields 



4-IN.-THICK SLAB 

8-IN.-DIA. FOOTING 

12-IN.-DIA. FOOTING 

V4 yard (14 bags*) 

20 square ft. 

14 @ 16 in. deep 

5 @ 42 in. deep 

6 @ 16 in. deep 

2 @ 42 in. deep 

Vi yard (27 bags) 

40 square ft. 

28 @ 16 in. deep 

10 @ 42 in. deep 

12 @ 16 in. deep 

4 @ 42 in. deep 

1 yard (54 bags) 

80 square ft. 

57 @ 16 in. deep 

21 @ 42 in. deep 

25 @ 16 in. deep 

9 @ 42 in. deep 

*Bag quantities are 60-pound 

dry-mixed concrete 
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Ready-mix. When you purchase concrete and have it delivered, 
the concrete comes already mixed and ready to pour. Buying 
ready-mix is economical when you need several yards of con¬ 
crete. You'll pay a delivery charge regardless of the size of the 
order, which makes batches of 1 yard or less more expensive. 
Have helpers with wheelbarrows on hand when the concrete 
arrives and create a path with boards to protect your lawn and 
make smooth wheelbarrow runs. You'll need to move quickly. 



Rent a mixing trailer when you need more concrete than can 
feasibly be mixed in a wheelbarrow. You can haul this mixer 
behind your truck or car. They come powered by either a gas or 
electric motor. Some trailers can be filled with ready-mix at your 
concrete supplier so you are ready to pour when you get home. 


MIXING CONCRETE YOURSELF 

Mixing concrete is hard work, and the logistics 
can be daunting. You have two options: If your 
project requires only small amounts — setting 
posts, for example — consider buying premixed 
concrete in a bag. It comes already packaged in the 
proper ratio of portland cement, sand and gravel. 
All you need to do is add water and blend the mix¬ 
ture in a wheelbarrow with a hoe. 

A second alternative is to purchase the ingredi¬ 
ents in bulk and mix them yourself—a cheaper but 
more labor-intensive process. Portland cement is 
sold in 1-cubic-ft. bags weighing 94 pounds. The 
gravel and sand are sold in bulk, by weight. If you 
have a pickup or a trailer, you can buy the ingredi¬ 
ents, haul them home and shovel them into piles. 
Otherwise, you can have sand and gravel delivered 
by the truckload. 

When mixing from scratch in a wheelbarrow, 
mix the cement and sand first. They must be 
blended to a uniform color, showing neither light 
nor dark streaks. Add water little by little, until the 
entire mixture is evenly moist. Mix in the gravel 
last. If you add gravel before the water it probably 
will be too difficult to mix by hand. If you get car¬ 
ried away with the water and the mix seems too 


soupy, add small amounts of cement, sand and 
gravel in the same proportions you used in the 
original mix. 

For those instances where you use a power 
mixer, you'll blend the mixture in a different order. 
With the mixer stopped, load in the gravel and 
some water. Start the mixer, and while it is run¬ 
ning, add the sand, cement and (as long as the mix 
seems to need it) more water. Keep the mixer run¬ 
ning for at least three minutes, or until the con¬ 
tents are a uniform color. Add water a little at a 
time until you get a mix of the right consistency. 
Pour the concrete as soon as possible. 


If you are mixing concrete yourself, here are 
some recommended proportions for slabs and 
footings. 

Slabs (light traffic): 

1 part cement, 2 parts sand, four parts gravel 

Slabs (heavy traffic): 

1 part cement, l l /2 parts sand, three parts gravel 

Footings: 

1 part cement, 2 parts sand, four parts gravel 


Outdoor Building Basics 173 











Finishing yard & garden structures 



Treat end grain with sealer. Even if you apply no finish at all to your outdoor project, 
coat the ends of project parts with waterproofing wood sealer to keep them from 
absorbing moisture and eventually rotting. This is especially important with posts or 
joists that come in contact with the ground. 


FINISHING PRESSURE-TREATED WOOD 



Despite the infusion of chemicals into pressure-treated wood, it still will take fin¬ 
ishes such as stains and paints with pleasing results. One thing to keep in mind 
when finishing treated lumber is that you should let it dry thoroughly first, before 
topcoating with a finish. The labels on cans of exterior finishes will usually spec¬ 
ify a recommended drying time for treated lumber (often several months). Be 
sure to follow the instructions on the can carefully, just as you would for applying 
a finish to other exterior woods. 


At some point in the building 
process, you'll find yourself stand¬ 
ing in the paint department of the 
local home center, staring at the 
wide assortment of finishes avail¬ 
able to you. The world of exterior 
wood finishes used to be simple. 
Once, there were only three basic 
categories: paint, stain or varnish. 
No more. While those broad cate¬ 
gories are still useful, they aren't as 
clear-cut anymore. What, for exam¬ 
ple, distinguishes paint from solid- 
color stain? 

To choose a finish, first ask 
yourself what you want the finish 
to accomplish. The ideal finish 
would never need maintenance, 
would keep moisture out of the 
wood to prevent cracking and cup¬ 
ping, would prevent degradation 
from the sun's ultraviolet (UV) rays 
and inhibit fungal growth. There is 
no such finish, of course. All fin¬ 
ishes do provide some protection 
from moisture, the sun and fungi, 
but each type of finish is better at 
some of these jobs than others. 

And the amount and kind of main¬ 
tenance required varies with the 
finish. 

In choosing an exterior wood 
finish, ask yourself a few questions: 

• Do I want the wood grain to 
show through? Or do I need to con¬ 
ceal it? 

• How much time and effort am I 
willing to expend for surface prepa¬ 
ration, like priming, before applying 
the finish? 

• Am I willing to spend the time 
recoating periodically, or do I want 
the finish to last indefinitely? 

• Do I really need to apply a fin¬ 
ish at all, or am I willing to allow 
the wood to age naturally and turn 
gray? 

See the next page for an 
overview of the basic finish cate¬ 
gories available for protecting out¬ 
door structures. 
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A. Leave it bare: With rot-resistant woods, like 
pressure-treated pine, cedar, redwood or white oak, 
you can forego a finish entirely. The wood will turn to gray 
slowly, thanks to the UV effects of the sun, but it shouldn't rot 
and requires no routine maintenance. 


Exterior wood finish options 


Solid-color stains 


B. Paint: Paint does the best overall job of protecting 
wood outdoors. It provides a tough, protective 
coating over all kinds of wood, and its pigments 
block out the sun's UV rays. Be sure to prepare 
your project for paint with a coat of exterior- 
grade primer first. If you paint flat walking surfaces, 
add anti-skid particles to the paint first (most paint sup 
pliers stock them) to keep the final finish from becoming 
slippery when wet. 

C. Solid-color stains: Solid-color stains look and 
behave like thinned paint, forming a protective, 
scuff-resistant film over wood surfaces. You can 
have them mixed in a host of different colors. 

They're a good choice for projects made of pres¬ 
sure-treated wood or a mix of different woods, 
because the stain will hide differences in wood tone 
and grain pattern. 

D. Semi-transparent penetrating stains: Semi-transpar¬ 
ent stains penetrate the wood surface, are porous 
and do not form a surface film like paint. As a 
result, they will not blister or peel even if mois¬ 
ture moves through the wood. Use a penetrating 
stain when you want to preserve the texture and 
grain pattern of wood but enhance or change its 
color. A good choice for all vertical and horizontal wood 
surfaces, including walkways. 

E. Water-repellent preservatives: Water-repellent 
preservatives are popular treatments, advertised as 
a way to retain the natural appearance of wood 
while protecting it from cracking and warping. 

They contain no pigment and darken the wood 
only slightly. However, the effectiveness of some 
preservatives is debatable, since they have been 

known to peel or allow wood to turn gray unless fortified 
with plenty of UV inhibitors. Plan to recoat annually. 


F. Varnishes: Exterior-grade varnish, often called marine or spar varnish, pro¬ 
vides a beautiful glossy finish, but it can fail if the wood is not protected from 
direct exposure to sunlight. Moisture and damaging UV rays can cause the var¬ 
nish to peel. Professional-grade marine varnishes, intended for finishing boats, 
are good performers. However, you'll need to apply multiple coats for best 
protection, and the varnish can be quite expensive. Varnished wood generally 
requires recoating every year or two when the surface begins to dull. 
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ENTERTAINMENT 

STRUCTURES 


F-H—lilM-- — 

outdoors on a beautiful afternoon or evening. 

Whether you’re relaxing with a good book, 
hosting a garden party or barbecue, or simply 
soaking up some sun, that time will be even more 
enjoyable if your surroundings are pleasant, 
attractive and well appointed. 

Plantings, groundcovers and the general condition 
of your yard go a long way toward letting your 
surroundings shine to their fullest potential. 

But a perfectly placed, well-crafted structure or two can 
be the key ingredient in transforming 
a nice yard into a showplace you’re proud 
to call your outdoor home. 
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GAZEBO 

A luxurious retreat that 
graces any setting, 
this gazebo offers the 
ultimate in sophistication. 
Follow along as we show 
you how to build one in 
your own yard or garden. 




A ll sorts of gazebo designs are 
possible. We tend to think of 
them as being hexagonal or octag¬ 
onal, but a gazebo can be square 
or rectangular, even oblong. It can 
stand alone or be incorporated into 
a deck. Style is a big part of design. 
We chose a style with a Victorian 
flavor for our gazebo. The shape of 
the railing balusters and the corner 
brackets are the primary contribu¬ 
tors to that Victorian flavor. 

The construction of this gazebo 
owes a lot to the prefab units that 
are so commonplace these days. 
Many of the parts can be cut in the 
shop, if you have one, and ele¬ 
ments like the railing and the 
screen frames can be preassembled 
in a workshop, then hauled to the 
site for installation. 

This gazebo project is not espe¬ 
cially complex or time-consuming 
to make, as far as gazebos go. But 
neither is it designed with the 
beginning carpenter in mind. It 
involves some of the trickier con¬ 
struction techniques, including cut¬ 
ting compound miters, as well as 
production style manufacturing of 
some parts (especially the balus¬ 
ters) that would be very unwieldy 
without good power tools. If you 
are just beginning to develop your 
carpentry skills, consider a gazebo 
kit. And read this chapter closely. It 
is a thorough treatment of how 
these charming structures are made. 



Gazebo Project: 

A 7-step overview 

1 Lay out the site & 

pour the footings (185 to 188) 

2 Build the undercarriage (188 to 192) 

3 Install the decking (192 to 195) 

4 Install the roof supports (195 to 200) 

5 Build the roof (200 to 203) 

6 Install railings & trim (204 to 207) 

7 Finishing touches (208 to 212) 
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Cutting List 


OVERALL DIMENSIONS (97‘/4 x 97'/4 x 134 5 /8") 

KEY 

PART NAME 

QTY. 

SIZE 

MATERIAL 


PLATFORM 

PI 

POSTS 

8 

3'A X 3'/2 X 96 5 /8" 

CEDAR 


P2 

DOUBLED JOIST 

2 

1 ‘/2 x 7 ‘/4 X 89" 

PRESSURE TREATED 


P3 

LONG JOIST 

2 

1 '/2 x 7‘/4 x 43" 

PRESSURE TREATED 


P4 

SHORT JOIST 

4 

1 '/2 x 7'/4 x 37 M /16" 

PRESSURE TREATED 


P5 

JOIST HUB BLOCKING 

4 

1 ’/2 x 7 ] /4 X 10 7 /l6" 

PRESSURE TREATED 


P6 

RIM JOIST 

8 

1 '/2 x 7'/4 x 38 9 /l6” 

CEDAR 


P7 

RiM JOIST BLOCKING 

16 

1 Vl x 3'/2 x 7>/4" 

CEDAR 


P8 

DECKING - RING 1 

8 

1 x 5'/2 x 39 3 /l6" 

CEDAR 


P9 

DECKING - RING 2 

8 

1 X 5'/2 X 34 3 /s" 

CEDAR 


P10 

DECKING - RING 3 

8 

I x 5'/2 x 29 5 /8" 

CEDAR 


Pll 

DECKING - RING 4 

8 

1 x 5'/2 x 24 7 /8" 

CEDAR 


P12 

DECKING - RING 5 

8 

1 x5'/2 x20'/8" 

CEDAR 


P13 

DECKING RING 6 

8 

1 x5'/2 x 15 S /16" 

CEDAR 


PI 4 

DECKING - RING 7 

8 

1 x 5‘/2 x 1 0 9 /l €>" 

CEDAR 


PI 5 

DECKING - RING 8 

8 

1 x5'/2 x51 3 /16" 

CEDAR 


P16 

DECKING CENTER 

1 

1 x 2 9 /l6 x 2 9 /l6" 

CEDAR 


ROOF 

R1 

RAFTERS 

8 

1 '/2 x 5 l /2 X 63 '/2" 

CEDAR 


R2 

FILLER BLOCK 

6 

1 X 3'/2 X 9 'A" 

CEDAR 


R3 

VERTICAL BATTEN 

14 

l‘/2 x 3'/2 X 24" 

CEDAR 


R4 

BATTEN AT DOOR 

2 

1 >/2 X 3'/2 x 5'/8" 

CEDAR 


R5 

HUB 

1 

5‘/2 x5'/2 X 12" 

CEDAR 


R 6 

HORIZONTAL FRIEZE 

8 

3 /4 x 3‘/8 x 30 3 /4" 

CEDAR 


R7 

VERTICAL FRIEZE 

8 

3 /4 x8 7 /8 x28 II /16" 

CEDAR 


R8 

BRACKET 

14 

1 ] /2 X 5'/2 x 15 5 /8" 

CEDAR 


R9 

FASCIA 

8 

3 /4 x 5 3 /4 x 40" 

CEDAR 


RIO 

DOOR HEADER 

1 

1 '/2 x 3’/2 x 33‘/2" 

CEDAR 


R1 1 

FILLER AT HEADER 

2 

3 /4 x 1 l /4 X 33 1 /2" 

CEDAR 


R12 

DOOR STOP 

3 

X /2 x 1 x 80" 

CEDAR 


R13 

SHEATHING 

8 

3 /4 X 40 X 58" 

AC PLYWOOD 


RAILING 





RA1 

CAP RAIL 

7 

lx >/4 x 33‘/2" 

CEDAR 


RA2 

TOP/BOTTOM RAIL 

14 

l‘/2 x2'/2 x31 3 /8" 

CEDAR 


RA3 

BALUSTER 

56 

3 /4 x3'/2 X 24" 

CEDAR 


RA4 

BATTEN 

14 

3 /4 x3'/2 x31" 

CEDAR 


SCREEN (QUANTITY TO MAKE 7 SCREENS) 





SI 

STILE 

14 

3 /4 xl'Ax 82 3 /4" 

CEDAR 


S2 

TOP RAIL 

7 

3 /4 X 1 '/2 X 29" 

CEDAR 


S3 

BOTTOM RAIL 

7 

3 /4 x 3'/2 x 29" 

CEDAR 


S4 

HORIZONTAL MULLION 

7 

3 /4 x 1 '/2 x 29" 

CEDAR 


S5 

FILLER 

7 

3 /4 x 3 /4 x-29" 

CEDAR 


S6 

MOUNTING BATTEN 

8 

3 /4 x I '/4 x 82 3 /4" 

CEDAR 


HARDWARE REQUIRED 





SCREENING 

50 linear ft. 

32-36" wide roll 



SCREEN DOOR 

1 

32 X 80" 



HINGES 

2 

2 x 3" 



HANDLE 1 

POST ANCHORS/J BOLTS 

8 




BUILDING PAPER 


100 sq.ft 



SHINGLES 


100 sq.ft 

YOUR CHOICE 


SCREW EYES & HOOKS 

28 PAIR 




CARRIAGE BOLTS 

32 

3 /8 x 6W 

W/NUTS & WASHERS 


DECKING SCREWS 

2" 




NAILS „ 

LAG SCREWS 

8 

5 /l6 X 4" 

W/WASHERS 
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Gazebo 



PLAN VIEW - FLOOR PLATFORM (FRAMING/DECKING) 



PLAN VIEW - ROOF FRAMING 
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49’/4 


40W 


ELEVATION AT TYPICAL SIDE 


ELEVATION AT DOOR 


SCREEN FRAME 
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GAZEBO Step One: Lay out the site & pour the footings 




Photo 1:1 Drive pairs 
of wood stakes a couple 
of feet directly behind 
the corners of the 
planned project site. 
Attach horizontal cross¬ 
pieces to the stakes to 
form batterboards. By 
tying mason's strings to 
the crosspieces of the 
batterboards and adjust¬ 
ing the height and posi¬ 
tion of the strings and 
crosspieces you can pin¬ 
point the post locations 
for your layout. Here, a 
third stake and second 
crosspiece are being 
installed to form a corner. 


B uilding a gazebo is a major 
undertaking for even the most 
experienced home carpenter. It 
requires some familiarity with all 
the basic construction skills, from 
working with concrete to framing 
to finish carpentry. It also requires 
a good deal of organization and 
project coordination. You'll need to 
draw up detailed plans, get a per¬ 
mit and arrange to have the struc¬ 
ture inspected at key points. But 
don't be discouraged. After all the 
hard work and attention to detail, 
you'll emerge with a classically 
beautiful outdoor structure that will 
dramatically improve your ability to 
enjoy your yard and garden. And if 
you can manage to build a gazebo, 
you'll know you can tackle just 
about any outdoor building project. 

ONE: Lay out the the site & 
pour the footings 

Laying out the gazebo building 
site is best accomplished by driving 
stakes into the ground and running 
strings from stake to stake, outlin¬ 
ing the perimeter of the project. 

The strings will help you determine 
where to remove sod and exactly 
where to dig holes for post foot¬ 
ings. The strings also help you 
determine when the site is level. 

You need some pointed wooden 
stakes, a small sledge hammer 
(maul), mason's string, a 4 ft. car¬ 
penter's level, a line level, a fram¬ 
ing square, and a long tape 
measure. It's also good to have a 
helper. 

We used batterboards and 
mason's string to establish the lay¬ 
out for the gazebo posts. Start by 
setting up stakes and batterboards 
(the crosspieces on the assemblies) 
so the batterboard is positioned 
one or two feet behind a rough cor¬ 
ner location. Drive another stake 
so it forms a perpendicular corner 
with the first stakes (See Photo 
1:1). Then, connect the new stake 
to the original batterboard with 
another batterboard (perpendicular 


to the first) at the same height. Tie 
a mason's string to each batter¬ 
board and stretch them out along 
what you intend to be the edges of 
the project's footprint. When you 
are a foot or two beyond the adja¬ 
cent corners of the project, set up 
another batterboard at each corner. 
Stretch the string tight and tie it to 
this new stake. Check the string 
with a line level and adjust the 
height of one of the new batter¬ 
boards to bring the string to a level 
position (See Tip, next page). Use 
this string as a reference for level¬ 
ing other strings. Position the bat¬ 


terboards at the opposite corner, 
from the corner at which you 
started. Tie mason's strings to the 
batterboards to establish the four 
corners of the square. As shown, 
the square should have 85!/2-in.- 
long sides. 

Check the strings to make sure 
they are square to one another and 
the correct distance apart. This will 
require you to slide each string 
back and forth along the batter¬ 
board it is attached to until the lay¬ 
out is correct. Use a squaring 
method (such as the 3-4-5 method 
shown in Photo 1:2) to make sure 



Photo 1:2 Even though the gazebo has 8 corners, you'll need to start with a square 
layout area (See Post Layout illustration, previous page). In the photo, the mason's 
strings are checked for square using the 3-4-5 triangle method: measure out from the 
corner 3 ft. in one direction and 4 ft. in the other; mark the points with tape; adjust the 
positions of the strings until the distance between the points is exactly 5 ft. 
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GAZEBO Step One: Lay out the site & pour the footings 



Photo 1:3 Once you have tied and adjusted all the strings to identify the post loca¬ 
tions, use a plumb bob to transfer the locations (the points where the strings intersect) 
to the ground. Drive a stake to mark the position of each post. 



Photo 1:4 The completed layout of the project area identifies exactly where to dig 
post holes and allows you to gauge the depth of the holes. Mark the positions of the 
strings on the batter boards, then remove the strings before you start digging. Re-tie 
the strings so you can check your work when you finish digging. 


the strings are square. Mark the 
position of each string on the bat- 
terboards in case they slip out of 
position or need to be removed 
temporarily. 

Once the corners of the string 
layout are squared up, set up more 
batterboards (two per side, spaced 
evenly, as shown in the Post Layout 
diagram on page 184). Tie mason's 
strings between opposing, interme¬ 
diate batterboards, level them and 
adjust them until the distances 
between strings match those 
shown on the diagram. Mark their 
positions on the batterboards. 

Drop a plumb line from each 
point (eight points in total) where a 
cross-string is attached to one of 
the original squared strings (See 
Photo 1:3). Drive a stake at each 
spot to mark centerpoints for dig¬ 
ging post holes. 

Double-check the layout to 


LEVELING LINES 
ON BATTERBOARDS 



To level the mason's strings when 
using batterboards, suspend a line 
level from one layout line and 
adjust the batter board up or down 
as needed until the layout line is 
level. Secure the batter board to the 
stakes at this height. This will set 
the height "permanently," allowing 
you to adjust the line from side to 
side as you square up the layout. 

Use the height of the first line as 
the baseline for setting additional 
lines to the same height. 
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make sure the corners are square, 
the strings are the correct distance 
apart and all the strings are level. 
Make sure the marks on the batter- 
boards reflect the correct string 
positions. When you are done lev¬ 
eling the strings and marking the 
batterboards (See Photo 1:4), you 
can remove all the strings tern- 

DEALING WITH ROOTS & 
ROCKS WHEN DIGGING 

Gas-powered augers will not 
cut through large roots or magi¬ 
cally wind their way past rocks. If 
you strike a large rock while dig¬ 
ging a post hole, you have two 
options: either grab a shovel and 
pry bar and see if you can extract 
or move the offending rock; or 
relocate the structure. 

A large root can be more of a 
problem. It is very tempting to try 
to cut through roots with a 
power auger — it is even reason¬ 
able to expect your auger to 
chew through smaller to medium 
sized roots. But if you feel the 
blade begin to bog down, stop 
the machine immediately. In try¬ 
ing to work through tough obsta¬ 
cles, the blade can become 
embedded. Since many power 
augers don't have reverse gear¬ 
ing, a stuck blade presents quite 
a problem. It will leave you few 
solutions other than disengaging 
the motor and trying to turn the 
drive shaft in a reverse direction 
with a pipe wrench to free the 
blade. This is exactly as difficult 
and laborious as it sounds. 

Before you begin digging, arm 
yourself with a few tools to deal 
with those unavoidable obstruc¬ 
tions: a "clamshell" post hole dig¬ 
ger for removing dirt around the 
obstruction; a heavy pry bar for 
dislodging stones; and a "spud 
bar" (a weighted bar with a flat 
cutting blade) for cutting roots. 

And as always, check with 
your utility companies before 
digging (See page 164). 



Photo 1:5 Dig the post holes. We used a gas-powered auger since our post holes 
needed to be about 4 ft. deep and there were eight of them. The holes should be at 
least 18 in. deep and extend a few inches past the frost line for your area. Make sure 
you have your yard flagged for buried lines before you start digging (See page 8). 



Photo 1:6 Set tubular forms (if needed) 
in the holes and level and plumb the 
forms. Pack gravel or dirt around the 
forms to hold them in place. 



Photo 1:7 Overfill the forms slightly 
with concrete, then shape the concrete 
surface with a masonry trowel to create a 
slight crown that sheds water. 



Photo 1:8 Before the concrete sets, 
transfer the locations of the post center- 
points to the footing. Set a J-bolt (for 
attaching post anchors) into the concrete 
at each centerpoint. The threaded end 
should stick up about 1 in. 
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GAZEBO Step One 


poranly to create access for digging 
post holes. 

Dig the post holes (See Photo 
1:5). A power auger is the quickest 
tool for creating the post holes, but 
in rocky or rooty soil, such a 
machine can be tough for even the 
burliest of handymen to control. 

The alternative is a clam-shell post 
hole digger. By whichever means 
you choose, dig the post holes, 
making sure each one extends 
down below the frost line in your 
area. 

If the soil is firm and your post 
holes have straight walls, you can 
pour the concrete directly into the 
holes. In loose soil conditions, 
however, tubular forms may be 
necessary. Cut the forms to length 
(a reciprocating saw or hand saw 
works well) and place a form in 
each post hole (the top should be a 
couple of inches above grade). 

Pack gravel around the outside of 
the form to hold it plumb and cen¬ 
tered (See Photo 1:6). 

NOTE: Arrange for inspection of 
the footing holes before pouring 
concrete. 

Calculate the amount of con¬ 
crete needed to fill the holes/forms 
to grade and choose a delivery 
method (See pages 14 to 15). Over¬ 
fill the forms or post holes slightly 
with concrete. As you pour the 
concrete, work the material lightly 
with a stick to eliminate air bub¬ 
bles. Trowel the surface to smooth 
it and to crown it slightly so it 
sheds water (See Photo 1:7). 

Working quickly, re-tie the 
mason's strings in their marked 
positions on the batterboards. Use 
the lines as references for position¬ 
ing a J-bolt at the centerpoint of 
each post location (don't just cen¬ 
ter the bolt on the footing.) Set a 
J-bolt into the wet concrete at each 
centerpoint (See Photo 1:8). Allow 
the concrete to set up overnight 
before proceeding. 


GAZEBO Step Two: Build the undercarriage 


Photo 2:1 Attach 
a metal post anchor 
to the J-bolt in each 
footing. Position the 
post anchors so one 
of the nailing 
flanges is square to 
the center of the 
layout. To secure the 
post anchors, thread 
a washer over the 
threaded top of the 
J-bolt, then tighten 
a nut onto the bolt 
with a socket 
wrench. 



Nailing flanges 


Photo 2:2 Screw 
2x4 braces to two 
adjacent sides of 
each post, about 
halfway up. Fit a 
post level onto each 
post and use it as a 
guide for leveling 
and plumbing the 
post. When the post 
is in the correct 
position, drive a 
stake into the 
ground next to the 
free end of each 
brace and attach 
the stake to the 
brace. 




Photo 2:3 Rip a 22V2 0 bevel on one edge of a 2 x 4 to prepare the stock for cutting 
the blocking that's attached to the posts. A portable table saw is a perfect tool for per¬ 
forming this operation on-site. 
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TWO: Build the 
undercarriage 

The undercarriage of the gazebo 
is composed of the posts and the 
joists that support the floor plat¬ 
form. The posts must be installed 
so all the inside faces would be 
perpendicular to straight lines if 
they were extended out from the 
center of the gazebo. The 4x4 
posts are mounted to the footings 
with metal post anchors that are 
attached to the J-bolts set in the 
footings. The lengths of the posts 
will vary according to the above¬ 
grade height you want for the floor 
platform. The best bet is to let the 
posts run overlong; you can trim 
the tops after the deck is con¬ 
structed. 

To begin setting up the posts, 
mount all the metal post anchors. 
Line up the anchors and fasten 
them to the J-bolts with washers 
and nuts (See Photo 2:1), Erect the 
first two posts on directly opposite 
sides of the gazebo. Attach them to 
the post anchors by driving joist 
hanger nails through the predrilled 
holes in the anchor tabs. Attach a 
pair of 2 x 4 braces to each post 
with deck screws, then drive stakes 
and loosely attach the free ends of 
the braces to the stakes. Using a 
post level as a guide, level and 
plumb each post then tighten the 
brace screws at the stakes to hold 
the post in position (See Photo 
2:2). You can go ahead and erect 
all eight posts at this point, but you 
might be better off putting them up 
in pairs as you hang the joists — 
they can create a bit of a traffic jam 
in the working area. 

Before attaching the joist hang¬ 
ers to the posts, you'll need to cut 
and install 2x4 blocking to each 
post at joist height. The blocking 
creates a surface for attaching the 
joist hangers and also creates nail¬ 
ing surfaces for attaching the rim 
joist boards. To make the blocking 
pieces, bevel-rip 2 x 4s so one edge 
is 22>/2° (See Photo 2:3). We used a 



Photo 2:4 Cut 7V4-in.-long pieces of the beveled blocking stock and attach one to 
each side of one post. The tops should be flush with the layout marks for the top of the 
joist. Use 3 in. deck screws to fasten the blocking. 



Photo 2:5 Use a water level to transfer a joist layout mark to the post opposite the 
post you attached the blocking to. Water levels are very accurate tools for setting lay¬ 
out lines with consistent heights. Unlike strings and line levels, there is no risk that a 
water level will sag and cause errant readings. 
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GAZEBO Step Two: Build the undercarriage 


Photo 2:6 Nail 
double joist hang¬ 
ers to the inside 
faces of the two 
opposite posts. 
Position each 
hanger so the top 
of the doubled joist 
that will rest in it 
will be flush with 
the joist layout 
lines. Use joist 
hanger nails to 
attach the joist 
hangers: they have 
much greater shear 
strength than deck 
screws. Tip: Slip two 
cutoff joist pieces 
into the hanger as 
a guide for posi¬ 
tioning it. 




Photo 2:7 Set the full-diameter-length doubled joist into the two opposing double 
joist hangers (you'll want a helper for this). Check to make sure the doubled joist is 
level (shim the low end if it is not), then secure it with joist hanger nails driven through 
the flanges of the joist hangers. 


portable table saw to make this 
cut. Before installing the blocking, 
draw layout lines for the tops of the 
joists (and blocking) on each post. 

If the building site is not level, find 
the post at the highest point and 
begin there. Measure up 9'/4 in. 
from the top of the footing and 
scribe a reference mark for the top 
of the joist. Attach a piece of block¬ 
ing on each side of the post so the 
tops are flush with the reference 
line. The beveled edges should face 
outward and follow the octagonal 
outline of the gazebo (See Photo 
2:4). 

Use a line level and mason's 
strings (or better yet, a water level) 
to transfer the joist height mark to 
the other post (See Photo 2:5). 
Attach blocking to the sides of 
each post at the joist height marks. 

Attach a double joist hanger to 
the two opposing posts. The hang¬ 
ers should be positioned so the 
joist will be flush with the joist 
lines when installed (set pieces of 
scrap joist material into each 
hanger for reference). Attach the 
hangers with joist hanger nails 
(See Photo 2:6). 

The joist structure is built by 
hanging a doubled, full-width joist 
between two opposite posts: all 
other joist members depend on the 
doubled joist for interior support. 
Cut two full-length joists (See Cut¬ 
ting List) and screw them together 
face to face (you may want to use 
construction adhesive as well). 
Hang the first joist (See Photo 2:7). 

Cut and hang the single joists 
that fit at right angles against the 
doubled joist (See Photo 2:8). 
Attach joist hangers to the posts 
and on the doubled joist for sup¬ 
port. 

The four remaining joists are 
attached to blocking that's inserted 
between perpendicular joists at the 
center of the gazebo undercarriage. 
Cut blocking pieces to length (See 
Cutting List), with 45° miters at 
each end. Attach the blocking 
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pieces between the installed joists 
(See Photo 2:9). When all four 
pieces are installed, measure out 
from each blocking piece to the rim 
joist, at a right angle, to find the 
required length of the remaining 
joists. Subtract about 1/4 in. from 
each joist length measurement to 
allow for movement. 

Cut the remaining joists to 
length and hang them with joist 
hangers (See Photo 2:10). 

Cut and install the rim joists. The 
rim joists extend from post to post, 
forming the outer perimeter of the 
floor platform. The ends of each 
rim joist are cut at a bevel. Two 
beveled rim joist boards butt 
together to form a 45° angle at 
each post. 

In an ideal world, all the rim 
joists would be the same length 
and would have the same bevel 
angle, so you could cut them all at 
once without changing the set-up 
on your saw. But in real life, the 
joists probably will vary in length 
and bevel angle. To mark the 2x8 
rim joists for cutting, tack a 2 x 8 to 
two adjacent posts. Make sure the 
beveled post blocking is flush 
against the back face of the rim 



Photo 2:8 Install 
posts, then hang 
the longer half¬ 
joists that are 
attached directly to 
the doubled joist, 
using single joist 
hangers. By accu¬ 
rately transferring 
the joist layout line 
from one of the 
doubled joist posts, 
you'll ensure that 
the tops of the rest 
of the joists all are 
level with one 
another. 



Photo 2:9 Miter- 
cut pieces of 2 x 8 
to fit between 
joists at the hub 
area of the under¬ 
carriage. The block¬ 
ing creates flat, 
square surfaces for 
hanging the rest of 
the joists. Attach 
the blocking by 
tacking it in place 
with deck screws, 
then toe-nailing 
with 16d common 
nails. 



Photo 2:10 Hang 
the four shorter 
half-joists between 
the posts and the 
joist hub blocking 
with single joist 
hangers. Once all of 
the joists are 
installed, you can 
go ahead and 
remove the braces 
supporting the 
posts. 
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Photo 2:11 Mark the rim joist stock for cutting by tacking boards in place, then 
extending a line from the midpoint of each post to the board. Use a square (a speed 
square is shown here) to extend the cutting line. 


Photo 2:12 
Nail the rim joist 
in place with 
16d casing nails. 
Angle the nails 
toward the 
miter joint 
between the rim 
joists to help 
draw the joint 
together. 



joist, and that the ends of the rim 
joist extend past the blocking by a 
couple of inches on each end. Use 
a speed square or framing square 
to extend a cutting line at each end 
of the rim joist (See Photo 2:11). 
The cutting line should start at the 
midpoint of the post face and 
extend out at a right angle. Mark 
each end of the rim joist, remove it 
and cut it (set your circular saw or 
table saw blade angle to match the 
angle of the cutting line on each 
joist board). 

Cut and attach two rim joists, 
using I6d casing nails. (See Photo 
2:12). Install the rest of the rim 
joist boards one at a time. 

NOTE: Arrange for inspection of 
the framing before installing 
decking. 

THREE: Install the decking 

Because the decking is the part 
of the floor that "shows," you'll 
want to take extra care when you 
install the boards. The deck will 
have a nicer, neater appearance if 
you strike a chalkline across the 
boards where they fall across joists 

BARK SIDE UP OR 
BARK SIDE DOWN? 

The subject of which deck 
board face should face up is cur¬ 
rently under evaluation. Tradi¬ 
tionally, deckbuilders have 
always installed boards with the 
bark side facing up, presuming 
that if the boards cup from expo¬ 
sure to moisture the cupping will 
be directed against the joist, pre¬ 
venting the surface of the deck 
from becoming uneven. But 
some industry experts assert that 
modern kiln-drying methods 
alter the character of the wood 
enough to reverse the direction 
of the cupping, so the boards 
actually cup toward the bark 
side. The best advice is to ask 
your lumber distributor which 
method they recommend. 
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and use the lines as guides to keep 
the fasteners in neat rows. 

If you want to apply a wood pre¬ 
servative or another protective fin¬ 
ish to the substructure or to the 
undersides of the deck boards, it's 
not a bad idea to apply it before 
attaching the decking (See pages 
174 to 175). 

The floor platform for our 
gazebo is decked with % x 6 in. 
(nominal) cedar deck boards. 
Because of the configuration of the 
platform framing, the decking is 
installed in a concentric, octagonal 
pattern. Study the drawing Plan 
View-Floor Platform on page 182. 
Note that the ends of the deck 
boards are mitered at 22!£°. Each 
board extends from the centerline 
of one joist to the centerline of the 
adjacent joist. Also note that the 
outermost decking boards need to 
be notched to fit around the posts. 

Snap chalklines along the cen¬ 
terlines of all the joist tops for ref¬ 
erence when measuring for and 
installing the deck boards. 

Begin installing deck boards at 



Deck board notching detail: The 
outer-ring deck boards must be notched 
to fit around the posts. Each deck board 
is mitered at 22V2° to form 45° joints. A 
22V2° stopped crosscut that parallels the 
end miter cut is made to form one edge 
of each notch. The other sides are cut 
into the mitered ends, also at a 22 V 2 0 
angle, to follow the front post edges. 



Photo 3:1 Measure the distance from the outer post face to the edge of the rim joist 
joint, then add V4 in. (for overhang) to that distance. Use this measurement to lay out 
the front cut of the notch you'll need to make in the deckboard to fit around the post. 



Measurement 
taken in 3:1 

22 V 2 0 


V ’■ 

h 

Photo 3:2 Use a sliding T-bevel as a guide for drawing a line parallel to the end of 
the deck board. The parallel line, scribed 1% in. in from the end of the board, defines 
the edge of the cutout area for notching the deck board to fit around the post. 
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the perimeter of the floor platform and work 
your way around the gazebo, toward the cen 
ter, mitering the ends of the adjoining boards 
so they are flush and the edges are aligned. 
First, cut a 2216° miter at one end of an outer 
ring deck board. A power miter saw is the 
best tool for this job (many have positive 
stops at 221 / 2 °), but make a test cut first, then 
butt the cut ends together and check to make 
sure they form a 45° angle. 

Mark the cutout lines for the notch that will 
fit around one end post (See Illustration, previ¬ 
ous page). Start by measuring straight out 
from the midpoint of the post at the rim joist 
height (See Photo 3:1). The edge of the meas¬ 
uring tool should follow the rim joist joint. Add 
1/4 in. to establish the recess of the cutout edge 
from the outer edge of the deck board (the 
deck board edges should overhang the outer 
rim joist by 1/4 in. all around). With a protractor 


DRILL DRIVER 
TIP OPTIONS 

Three primary 
drill/driver bit 
styles are available 
for driving deck 
screws. A common 
#2 Phillips bit will 
easily drive deck 
screws through 
cedar or redwood 
decking without a 
pilot hole, but you may want to drill pilots if installing 
treated lumber. Specialty deck bits feature a hardened tip to 
withstand the torque that develops when you drive a screw 
through treated decking or 2x framing members. Square- 
drive screws are considerably more expensive than Phillips 
head screws, but they're less prone to stripping. 




#2 Phillips bit 
(common) 


#2 Phillips 
deck bit 


#2 square 
drive bit 


1 




Photo 3:3 Cut out the notches in the outer ring of 
deck boards so they'll fit around the posts. 


Photo 3:4 Cut the deck boards one at a time to fit 
between the joists, then attach them with 2 V 2 in. 
deck screws driven through the deck boards and into 
the joists. Try to keep the screw heads aligned over 
the joist. Drill pilot holes when driving screws near 
the edge of a board. 
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or T-bevel, extend a cutting line into 
the end of the deck board at a 22!£° 
angle. 

From the outer corner of the 
mitered deck board end, measure 
in 1% in. (half the post width). 
Extend a cutting line from this 
mark to intersect with the first 
cutout line (See Photo 3:2). Cut out 
the notch with a jig saw (See Photo 
3:3). 

Cut and notch the other end of 
the deck board to fit around the 
post at the opposite end of the 
opening. Attach the board to the 
rim joists with 2Vi in. deck screws. 
Tip: When driving screws close to 
board ends, drill pilot holes first. Fill 
in the remaining outer-ring 
(notched) deck boards, striving for 
tight miter joints between deck 
boards. Then, cut and install 
boards for the inner rings —you 
may need to make small relief cuts 
in the second-ring boards to 
accommodate the inside edges of 
the post. To cut the inner-ring 
boards, begin by mitering one end 
of a board at 2216°, then lay the 
board in position and mark the 
point where each board falls over 
the midpoint of the joist. Use your 
T-bevel to extend cutting lines from 
the end mark. Note: While the 
mitered ends should fit together 
tightly, leave a Vs in. gap between 
parallel deck board edges: use 16d 
common nails as spacers. 

Install the rest of the deck 
boards (See Photo 3:4). When you 
reach the "hub" of the platform, cut 
and install an octagonal fill piece to 
complete the deck board installa¬ 
tion. 

FOUR: Install the 
roof supports 

Rafters resting atop the posts 
support the gazebo roof. The 
rafters are secured to the posts 
with battens that extend up along 
the sides of the post and overlap 
the rafters. Blocking is needed to 
fill the gaps between the battens 



Photo 4:1 Scribe 
cutoff lines on the 
posts. Since you've 
made a painstaking 
effort to ensure 
that the joists are 
level, you can sim¬ 
ply measure up 
from the decking 
84 in. on the out¬ 
side face of each 
post and 86% 
in. on the inside 
face, then connect 
the points with a 
straightedge on 
each side. 


Photo 4:2 Work¬ 
ing from a ladder, 
trim off each post 
at the cutoff line. 
Because of the 
thickness of the 
4x4 stock, you'll 
need to make a cut 
from each side to 
clear the cut. Trim 
off most of the 
excess first to pre¬ 
vent the cutoff 
piece from break¬ 
ing off and splinter¬ 
ing. 


Photo 4:3 Set up 
a table saw (we 
used a portable 
model on the job 
site) to chamfer the 
edges of a 6 x 6 
block at each cor¬ 
ner, creating the 
octagonal hub. With 
the blade set at 
45°, measure out 
toward the fence 
3% in. from the 
point where the 
blade will contact 
the workpiece. Lock 
the fence in posi¬ 
tion. 


Gazebo 195 
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and the rafter, since the posts are 
much thicker than the rafters. The 
rafters are cut from 2x6 stock, the 
filler blocks from 5 /4 decking, and 
the battens from 2 x 4s. Depending 
on the actual dimensions of the 
lumber you use, you may need to 
install shims between the the fillers 
and the rafters (if the 5 /4 decking is 
too thick for the opening, use 1 x 
stock and shims). 

The first task in creating the roof 
support system is to trim the posts 
to length, at an angle matching the 
roof pitch. Since the gazebo floor 
is level, you can measure the same 
distance up each post to mark it 
for cutting (no need to use a line 
level or a water level). The roof 
pitch is 9-in-12. Rather than get¬ 


ting caught up in trying to use a 
protractor, try this simple 
approach: Measure 84 in. up from 
the floor and scribe a line across 
the outside face of the post. Mea¬ 
sure 86% inches up the inside face 
of the post, and scribe a line across 
that face. Now, scribe angled lines 
across the post sides that connect 
the two points. Set the sliding T- 
bevel to the angled line scribed on 
the first post, and use the bevel to 
mark the mitered cutting lines on 
the remaining seven posts (See 
Photo 4:1). Trim the posts along 
the cutting lines (See Photo 4:2). A 
circular saw will yield the straight- 
est cut for most people, but you 
could use a reciprocating saw or a 
hand saw instead. 


The center of the roof frame is 
an octagonal wood hub with faces 
wide enough to support the rafters. 
Since the hub needs to have a 
diameter of 3% in., it must be 
formed from a 6 x 6 post. Chamfer 
off the corners of a post section so 
it is octagonal. A table saw is the 
best tool for this task. Position the 
rip fence so the blade tilts away 
from it. Adjust the fence so it is 3% 
in. from the blade. Now, tilt the 
saw blade away from the fence at a 
45° angle. Double-check to make 
sure the cut will start the correct 
distance from the fence (See Photo 
4:3). Guide the block along the 
fence to trim off all four corners 
(See Photo 4:4). Because you'll 
need to remove the saw blade 



Photo 4:4 With your table saw blade set at 45°, trim off all 
four corners of a piece of 6 x 6 stock to make the hub for the 
roof structure. Lay out the cuts so the uncut faces of the octago¬ 
nal hub will be 2V4 in. wide. Cut the hub to length. 



Photo 4:5 Make compound miter cuts at the lower rafter 
ends. Set the saw to cut a 22 V 2 ° miter, then tilt the blade to cut 
a 17° bevel. Align each workpiece on the saw bed so the blade 
will exit halfway through the thickness of the board. Cut all 
eight rafter ends before changing the saw setup. 
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guard to make these cuts, use extra 
care as you work. Cut the post sec¬ 
tion to length to make the hub. 

Lay out and cut the rafters, 
referring to the drawing Rafter Pat¬ 
tern on page 183. Note that the top 
end of each rafter is miter-cut to 
join the hub but has a square face 
to seat against the hub. The bottom 
end of the rafter is mitered at a dif¬ 
ferent angle than the top. It is also 
beveled from both sides, forming a 
point (these cuts are compound 
miter cuts). The bevels create flat 
surfaces for the fascia boards to 
seat against. Because the bottom 
rafter ends are much trickier to cut 
than the tops, cut them first, then 
cut the rafters to length by making 
a simple miter cut at the top of 
each board. 

Set up your miter saw to make 
the first compound miter cut at the 
bottom end of each rafter. The 
miter angle should be 17°, and the 
bevel angle is 221/2°. Cut one side 
of all eight rafter bottoms (See 
Photo 4:5). To make the second 
bevel cut on the other side of each 
rafter bottom, keep the saw set up 
for a 221/2° bevel the same direc¬ 
tion, but swing it 17° to the oppo¬ 
site side of the zero point. With the 
cut side of the board facing down, 
position a rafter so the saw blade 
will exit the board midway through 
its thickness, resulting in a point 
that extends the full width of the 
rafter end and has symmetrical 
sides (See Photo 4:6). Make the 
bottom-end double bevels on each 
rafter. 

The filler blocks are mitered at 
the top and bottom to follow the 
lines of the rafters. We used cutoff 
pieces of deck boards, ripped to 31/2 
in. wide, to make the fillers. The 5 M 
(nominal) deck boards were actu¬ 
ally exactly 1 in. thick, so attaching 
one on each side of the rafter 
extended the rafter width from 
11/2 in. to 31/2 in. — the exact width 
of a 4 x 4 post. Because all the 
strips are cut to the same size and 





Photo 4:6 Remove the rafter, swing the saw to 17° on the other side of the zero 
point, turn the workpiece over, align it with the blade and make the other side of the 
cut (keep the bevel at the same 22V2° angle as the first cut. The peak of the resulting 
two-sided cut should fall at the midpoint of the rafter. Cut all eight rafters, then cut 
each to length with a simple 17° miter at the high end. 


Photo 4:7 Cut 
filler blocks to 
fill the gaps 
between the 
rafters and the 
sides of the 
posts that occur 
when the rafters 
are set and cen¬ 
tered on the 
posts. Rip 1-in.- 
thick stock to 
3V2 in. (we used 
a 5 /4 deck board), 
then cut off 
pieces with the 
saw set for a 37° 
miter cut. The 
edges of the 
filler blocks 
should be 6V2 in. 
long (a stop- 
block will help 
you cut more 
accurately and 
quickly). 



Stopblock 


Gazebo 197 
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Photo 4:8 Cut the 2x4 battens that are attached over the 
joints between the posts and rafter/fillers to secure the connec¬ 
tion. All 16 battens are mitered at the top at 37°. The battens 
that fit over the screen openings are 24 in. long and beveled at 
45° at the bottoms. The two that get attached at the top of the 
door opening are square-cut to 5 Vs in. at the bottom. 


at the same angle, the fastest way to produce them is 
to attach a stopblock to the table of your miter saw 
(See Photo 4:7). Set the saw for a 37° cut and set the 
stopblock so the edges of the blocks will be 6 V 2 in. 
long. You'll need 16 filler blocks. 

The 2x4 battens lap the rafter/post joints on each 
side. The 14 regular battens are 24 in. long. To allow 
clearance for the door framing, the battens in the door 
opening area are square-cut to 5V& in. long. Bevel-cut 
the 14 regular battens at 45° on the bottoms for 
appearance. Then miter-cut the tops of all 16 battens 
at 37° to follow the roof slope line (See Photo 4:8). 

To assemble the roof frame, lag-screw the rafters to 
the hub and sandwich the rafters between the filler 
blocks and battens atop the posts: the filler blocks are 
attached to the rafters, then lag bolts are driven 
through the battens and filler blocks and the rafters. 
The tricky part is getting the first three rafters mounted 
on their posts and attached to the hub. Once this is 
done, the framework will be self-supporting, and you 
can work in a straightforward manner. 

One reasonable approach at the beginning is to 
attach two rafters to the hub before lifting them up 
onto the posttops. Working on the ground, toe-nail two 
opposing rafters to the hub. The tops of the rafters 
should be flush with the top of the hub. To reinforce 
the joints, drill a counterbored pilot hole for a ^16 x 4- 



Photo 4:9 Attach two opposing rafters to the hub while the 
parts are still on the ground. Toe-nail the rafters to the hub to 
hold them in place. Make sure they're centered on the hub face, 
flush with the top and plumb. Reinforce each joint by driving a 
5 /i6 x 4 in. lag screw through the rafter and into the hub. 



Photo 4:10 Raise the rafter/hub assembly and balance it on 
two opposite posts. Toe-nail each rafter end to the post tops 
with two 16d nails per side to hold the assembly in place. Don't 
install the battens and fillers yet: wait until all rafters are posi¬ 
tioned so you can make adjustments if needed. 
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Photo 4:11 Install the rest of the rafters, toe-nailing or screw¬ 
ing them toe-nail style to the hub and the post. Inspect to make 
sure all the bottom end overhangs are equal and the rafters are 
evenly spaced, plumb and flush against the hub faces and the 
post tops. Secure all rafters at the top with one lag screw 
apiece. 



Photo 4:12 After nailing or screwing a filler strip to each 
rafter (the bottoms of the fillers should rest on the posts and 
the sides should be flush), install the battens. Tack them in place 
with nails, then drill two counterbored guide holes for bolts 
through each batten and into the rafter. Drive another pair of 
guide holes into the post. 


in. lag screw (with washer) and drive one lag through 
each rafter, about 2 in. down from the top, and into the 
the hub (See Photo 4:9). 

Set up sturdy stepladders (See page 167) next to two 
opposite posts. With a helper, lift the two-rafters-and- 
hub assembly onto the posts and adjust it so the over¬ 
hang is equal on both posts (See Photo 4:10). The 
rafters should be centered on the posts Toe-nail each 
side of each rafter to the post below with 16d common 
nails or 3- to 4-in. deck screws, making sure the fas¬ 
tener head is countersunk. These alone should hold 
the assembly in place and allow you to move one of 
the stepladders under the hub and the other to a new 
post. Toe-nail or screw the rest of the rafters in posi¬ 
tion (See Photo 4:11). Check to make sure all the 
rafters overhang the posts equally and are plumb. 

Drive a lag screw through each rafter top and into the 
hub. 

Attach the filler blocks and battens. So they don't 
interfere with the roof sheathing, the tops of these 
parts should be 1 in. below the tops of the rafters. Nail 
the filler block to the rafters first, then tack the battens 
in position. Drill counterbored pilot holes for % x 6'72- 


in. carriage bolts (See Photo 4:12). Insert a pair of 
bolts through each batten and into the rafter. Attach 
washers and nuts and tighten (See Photo 4:13). Make 
sure the bottoms of the short battens in the door open¬ 
ing are at the same height (See Photo 4:14). 

Cut and attach the fascia boards Use 5 A deck boards 
for the fascia. These extend from rafter-end to rafter- 
end, enclosing the perimeter of the roof and giving it a 
finished appearance. The ends of each fascia board 
must be cut with a compound angle so they seat tightly 
to the rafters and to the adjacent boards. The miter 
angle for the end cuts is 22'7 2 °. For this gazebo, a 10° 
bevel accounted for the inward cant of the rafter ends: 
but you should measure the amount your rafter ends 
cant in from vertical to make sure the compound cut is 
correct for your project. Cut the fascia boards (you'll 
need to change your saw setup for each board end. 
Attach the fascia boards with lOd finish (casing) nails 
(See Photo 4:15). If you're concerned about the small 
black marks that can be created by galvanized metal 
on cedar (See page 170), use aluminum nails for this 
relatively visible joint. 
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Photo 4:13 Attach washers and nuts 
to the 3 /8 x 6 V 2 -in. carriage bolts to com¬ 
plete the rafter/post connections. 


Photo 4:14 Attach the shorter, square-bottom battens to the posts that frame the 
door opening. 



Photo 4:15 Cut fascia boards to cover the rafter ends and nail them in place with 
10d nails. Measure the inward angle of the rafter ends — ours canted in at 10° — and 
combine that bevel angle with a 22 Vi° miter angle to make the compound miters cut 
on each end of each board. 


FIVE: Build the roof 

We installed fiberglass 3-tab 
shingles over 3 /4 in. exterior sheath¬ 
ing on this gazebo. The size and 
configuration of the roof allows 
you to cut two pie-wedge-shaped 
segments from each 4x8 sheath¬ 
ing sheet. Choose sheathing that 
has at least one presentable face: it 
will be visible from inside the 
gazebo. 

Check the dimensions of your 
roof frame to confirm the sheathing 
dimensions shown in the Cutting 
List on page 181. The roof should 
be constructed of eight wedge- 
shaped pieces of plywood sheath¬ 
ing, each of which covers one 
section of the roof. The wedges 
should meet in a point at the top of 
the roof, but leave a Va in. gap 
between sheathing boards. Lay out 
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GAZEBO Step Five: Build the roof 





the sheathing pieces on full sheets of plywood. To 
make sure the angles of the triangular shape are cor¬ 
rect, start measuring in a corner and mark the base 
(low) end measurement, Measure and mark the mid¬ 
point of the base on the edge of the plywood. Use a 
framing square to mark a perpendicular line at the 
midpoint, then extend that line up toward the peak of 
the triangle. Mark the length of the sheathing piece on 
the line, then draw cutting lines to the corner and to 
the endpoint of the base line. Cut out the shape with a 
circular saw. Test the fit of the sheathing piece to make 
sure the edges fall over rafter and fascia locations. If it 
fits correctly, use the first piece as a template for laying 
out the other seven pieces. Cut all eight sheathing 
pieces (See Photo 5:1). 

Attach the sheathing. We used a pneumatic nailer 
(See Photo 5:2), but you could use deck screws or 1 Od 
galvanized common nails instead. Cut and install the 
drip-edge molding next, using roofing nails (if your drip 
edge is aluminum, be sure to use aluminum nails), The 
proper approach here is to cut wedges out of the 
flange that overlays the sheathing so you can bend the 
material to follow the roof-edge contour. The end of 
one strip should overlap the end of its neighbor by 
about 1 in., and joints between pieces should fall over 
a straight run, not at the seam, 

Staple building paper onto the sheathing (local 
codes in the area this gazebo was installed in required 
30# building paper). Begin attaching 
the building paper at the eaves and 
work your way toward the peak of 
the roof (See Photo 5:3). Use the 
reference lines printed on the build¬ 
ing paper as a guide for aligning 
pieces. Higher courses should over¬ 
lap lower courses by 2 in., and each 
piece should overlap the adjoining 
ridges by 6 in. Trim off any paper 
that extends past the front edge of 
the drip edge. 

Lay a shingle starter course all 
the way around the eave edge of the 
roof. The shingles in the starter 
course should be turned upside- 
down so the tabs are on the high 
side. The exposed edges of the shin¬ 
gles should overhang the drip edge 
by % in. all around. Also make sure 
adjoining shingles are square. The 
end shingles should overlap the 
seams between roof sections (See 
Photo 5:4). Drive one roofing nail 
near the top of each tab. Make sure 
all nail heads are in areas that will 


Photo 5:1 Lay out and cut the wedge-shaped roof sheathing 
from plywood sheets. You should be able to cut two sheathing 
pieces from each 4x8 plywood sheet. Test the first piece to 
make sure it fits before you cut the rest of the pieces. Note that 
there should be a gap of around Vs in. between sheets when 
installed, to allow for expansion. 


Photo 5:2 Attach the roof sheathing to the rafters. We used a pneumatic nail gun, 
but 2 in. deck screws or #10d ring-shank nails will also do the job. 
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Photo 5:3 Attach drip-edge molding to the bottom edge of 
the roof deck. Make release cuts in the molding flange so it can 
be bent around corners without buckling. Then, staple building 
paper to the roof deck, starting at the bottom. 



Photo 5:4 Install the shingle starter course. The shingles in 
this row are installed upside down. Overlap the sheathing 
seams and make sure adjacent shingles are aligned and flush to 
one another. 



Photo 5:5 Install the first course of right-side-up shingles. 
Position the shingles so the slots point down. Drive one roofing 
nail above each slot, and stagger the seams so they don't align 
with the starter course seams. 



Photo 5:6 Work your way up the section, making sure to 
stagger shingle tabs and slots. Overlap the seams between roof 
sections, then trim off the ends after finishing each course. 
Shingle all the sections. 
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be covered by the next course of shin¬ 
gles. Don't forget to peel the cellophane 
strip off the back of each shingle before 
you apply it. Tip: Run a bead of asphalt 
roof cement near the eave to bond the 
starter course to the building paper. 

Install a course of shingles directly 
over the starter course (See Photo 5:5), 
but with this course, position the shin¬ 
gles so the tabs are lower (standard 
installation). Also, shift the shingles 
over by one-half tab so the slots and 
seams are not aligned. Drive one roof¬ 
ing nail about an inch above each slot. 

After each course, trim the shingles 
at the seams between roof sections. 

This will prevent conspicuous bulging 
when the ridge caps are applied. Shin¬ 
gle all the way up to the peak (See 
Photo 5:6). The roof sections on most 
gazebos are small enough that trying to 
use the traditional shingling method of 
staggering slots by half-tab thicknesses 
may not work out well. In such a case, 
simply adjust the shingles as you start 
each course so the seams are not 
aligned. Try to preserve some unifor¬ 
mity in the stagger pattern. 

When the roof is shingled all the way 
up to the peak, go back to the ridges 
and install "ridge caps" to cover the 
seams between roof sections. To make 
a ridge cap, cut a shingle into thirds. 
Starting at the bottom of the roof slope, 
fold a ridge cap across the ridge and 
nail it in place. Work up the ridge, 
installing the ridge caps — make sure to 
cover the nail heads in the lower shin¬ 
gles— (See Photo 5:7). When all the 
ridge caps are installed, trim the bottom 
edges to follow the line of the regular 
shingles. 

Trim the non-mineralized backing off 
of a ridge cap shingle and fit it over the 
peak. You'll need to cut a small slot in 
each side of the peak cap shingle so it 
can be folded to fit (See Photo 5:8). Nail 
the peak shingle down securely and 
cover the exposed nailheads with roof 
cement. 



Photo 5:7 Cut ridge cap shingles and install them over the ridges between roof 
sections, starting at the bottom and working your way up. 



Photo 5:8 Slit a ridge cap shingle so it can be folded without tearing, then tack 
it over the peak of the roof. Depending on how much of the peak is exposed on 
your roof, this may take more than one shingle. Trial and error is the best method 
for solving the issue. Nail the shingle down and cover the nailheads with roof 
cement. 


Gazebo 203 



























GAZEBO Step Six: Install railings & trim 



Photo 6:1 Cut out the balusters on your band saw or with a 
jig saw after laying out the pattern. We ganged two together at 
a time to speed up this time-consuming task. 



Photo 6:2 Cut slots in the top and bottom rails to house the 
ends of the balusters. A dado-blade set mounted in your table 
saw is the perfect tool for this task. 



Photo 6:3 Measure to determine how long to make the rails 
for each opening. Clamp the 1 x 4 battens to the posts first and 
measure from the inside faces of the battens. 


SIX: Install railings & trim 

The railings and trim are two focal points that give 
this gazebo its elegant appearance, so we decided to 
invest a bit of time and energy in creating them. If this 
seems like too much work, you can buy ready-made 
deck-railing balusters. In fact, you can also purchase 
railing stringers and cap rails in premilled form, elimi¬ 
nating the need to rip and slot the top and bottom rails 
on a table saw, as we do here. 

Using a power miter saw with a stopblock, cut 1 x 
4s to make the balusters. Make a cardboard template 
using the Baluster Pattern on page 183 as a guide. 

Stack two or three boards face-to-face and bind them 
with masking tape. Trace the pattern, then cut out the 
shape on the entire stack (See Photo 6:1). 

Make the top and bottom rails. The rails that form 
the top and bottom of the railing structures are made 
from 2 x 4s ripped to 2Vi in. wide on a table saw (some 
lumber yards carry 2 x 3s). All rails are machined with 
3 /4 in. wide by Vi in. deep slots, cut lengthwise, to 
accept the ends of the balusters. Use a dado-blade set 
mounted in your table saw (See Photo 6:2). 

The rails are mitered at 221/2° on the ends to match 
the angles of the post sides. Then they are attached to 
1 x 4 battens which are fastened to the posts. After the 
slots are cut, cut and clamp 1 x 4 battens to the posts 
in each railing opening. Measure between the battens 
to determine the required lengths of the top and bot¬ 
tom rails (See Photo 6:3). Miter-cut the rails to fit. 

To assemble the rail frames, lay a rail slot-side-up 
on your worksurface. Mark the midpoint of the railing, 
then mark a point 3 /i6 in. from the midpoint. Lay a bead 
of construction adhesive in the slot and insert a balus¬ 
ter so the edge is aligned with the second mark (See 
Photo 6:4). Using a 3 /s in. dowel as a spacer, insert the 
rest of the balusters. It is important to maintain even 
spacing between balusters, so let "leftover" space in 
the slot fall between the end balusters and the posts. 
Drive a pair of finish nails through the rail to hold each 
baluster in position (we used a pneumatic pin nailer). 
Lay a bead of construction adhesive in the other rail 
and fit it over the free ends of the balusters (See Photo 
6:5). Check the assembly with a framing square and 
adjust as needed, then nail the second rail to the 
baluster ends. Attach the battens to the railing assem¬ 
bly so the tops are flush with the top railing (See Photo 
6 :6). Construct all seven railing assemblies, custom¬ 
measuring for each. 

Set the railing assemblies into the correct openings 
and attach them by nailing or screwing the battens to 
the posts. Cut cap rail from % deck boards. Each cap 
rail should fit between two posts, and the ends should be 
mitered to match the post angles (22 Vz°). Attach the cap 
rail to the top rails of the railing assemblies with con- 
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Photo 6:4 Apply construction adhesive 
into the bottom rail slot (assemble one sec¬ 
tion at a time). Arrange the balusters in the 
slot using a 3 /8-in. dowel as a spacer. Start in 
the middle and work toward the ends. 


Photo 6:5 Apply construction adhesive in the top rail slot and fit the top rail over 
the free ends of the balusters. Use the midpoint mark on the rail to set the layout (a 
baluster should start 3 /i6 in. on each side of the midpoint). Use a 3 /8 in. dowel spacer 
to set the rest of the gaps (any overage can be picked up outside the end balus¬ 
ters). Drive a nail through each rail and into each baluster end. 



Photo 6:6 With the railing section upside Photo 6:7 Insert the railing section into the opening and attach it by nailing 

down, attach the 1x4 battens to each end through the battens and into the posts. Cut the cap rails to fit and attach with con- 

of the section. The battens should be flush struction adhesive and lOd finish nails. Make and install all the railing sections, 

with the top of the top rail. 
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GAZEBO Step Six: Install railings & trim 



Photo 6:8 Install the horizontal frieze boards at the top of 
each frame opening. Set the nailheads with a nailset. The board 
ends are mitered at 22 Vi°. 



Photo 6:9 Bevel the tops of the vertical frieze boards to fol¬ 
low the roof slope, then miter-cut the ends. Nail the vertical 
boards into the top of each opening. 



Photo 6:10 Drive finish nails through the horizontal frieze 
boards and into the bottom edges of the vertical boards to draw 
the joint together. 



Photo 6:11 Lay out the corner brackets by making and tracing 
a hardboard template, according to the Corner Bracket Pattern 
shown on page 181. 



Photo 6:12 Nail the corner brackets in place at the top cor¬ 
ners of the screen frame openings, centered on the post battens. 
Don't install them in the door opening. 
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struction adhesive, then toe-nail the 
ends to the posts with 1 Od casing 
nails (See Photo 6:7). 

The primary trim parts on the 
gazebo are the corner brackets at 
the tops of the openings between 
posts, and frieze boards that are 
installed between the fascia and the 
underside of the roof on the interior 
of the gazebo. You'll need both hori¬ 
zontal and vertical frieze boards to 
box in the frieze area. Cut the hori¬ 
zontal boards first, mitering the ends 
to follow the post angles. The bot¬ 
toms of these boards should be flush 
with the bottom edges of the fascia 
boards. Install the horizontal boards 
by toe-nailing them into the posts 
with finish nails (See Photo 6:8). Set 
the nailheads with a nailset through¬ 
out the frieze. The vertical boards 
are beveled on the ends and on the 
top edge to fit snugly between the 
horizontal frieze boards and the 
roof. Measure the opening and the 
bevel angles (they should be 2216° 
on the sides and 37° on the top), 
then cut the boards to fit with a jig 
saw or on your table saw. We 
needed to use 1 x 8 stock to fit the 
openings. Insert the vertical boards 
into the openings (See Photo 6:9) 
and secure them by nailing up 
through the horizontal boards with 
finish nails (See Photo 6:10). 

Make a template for the corner 
brackets from cardboard or hard- 
board, using the pattern on page 183 
as a guide. Lay the template onto a 
2x6 and trace the pattern onto the 
board (See Photo 6:11). Cut out the 
shape with a jig saw or band saw. 
Make all 14 corner brackets. 

Attach a corner bracket at each 
post opening (except the door open¬ 
ing), using casing or finish nails 
driven into pilot holes (See Photo 
6:12). The brackets should be cen¬ 
tered on the rafter-support battens. 


Building 
Stairs 

Generally, out¬ 
door stairs are not 
as steep as indoor 
stairs, having pro¬ 
portionally wider 
treads and lower ris¬ 
ers. The clear width 
between outer 
stringers should be 
at least 36 in. 

To build a com¬ 
fortable set of stairs, 
you'll need to estab¬ 
lish a suitable rise- 
to-run ratio: Rise 
refers to the height 
between the steps; 
run refers to the 
depth of the step, 
minus any over¬ 
hang. As a general 
rule for outdoor 
stairs, the tread 
width (run) in inches 
plus twice the step height (rise) in inches should equal 24 to 26 inches. 
For exterior stairs, the rise (vertical distance between treads) should be 
between 416 in. and 7 in. The tread depth should be a minimum of 11 
in. Building codes often dictate acceptable run/rise relationships. For 
most structures with decking, treads consist of two 2 x 6s, spaced 14 in. 
apart, to create a tread run of 1114 in. In this case, the formulas tell us 
that the riser height should be between 6V5 and 7 in. This is the most 
common and useful outdoor step relationship. 

The real trick to designing stairs comes when you tiy to actually 
incorporate the run and rise ratios into your design. By code, all stairs in 
a flight must have the same rise and run proportions (this is a safety 
issue: non-uniform sizing of stairs confuse our feet in a huny and can 
easily cause injury from falls). 



Designing stairs involves a little math and a little trial- 
and-error. The trick is to come up with a plan that has 
uniformly sized risers and treads that are in formation 
and terminate at a convenient location on the low end of 
the flight. 


STRINGER 

BRACKETS 

Stringer brackets, which 
work like joist hangers, 
cradle the bottom of the 
stringer and provide nail¬ 
ing flanges for attaching 
the stringers to the deck 
joists. They are a quick 
and convenient substitute 
for building stringers from 
scratch. Use lV4-in. joist- 
hanger nails for fasteners. 
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GAZEBO Step Seven: Finishing touches 


Photo 7:1 Mea¬ 
sure the total rise 
of the gazebo deck 
at the door opening 
to begin planning 
your stairs. Measure 
from the lowest 
point of ground 
outside the door 
opening. 



Photo 7:2 Design 
and build your 
stairs (See previous 
page). Here, we 
buried a landscape 
timber at the foot 
of the stairs for 
support and rested 
the inside edge of 
the construction on 
the footings. A 
ledger attached to 
the rim joist keeps 
the staircase from 
pinching in, but is 
not attached to the 
staircase due to 
ground swell issues. 






Photo 7:3 Use the same decking and amount of overhang to make the stair treads as 
were used on the gazebo deck. 


SEVEN: Finishing touches 

By now, your gazebo project is 
nearing completion and only a few 
optional finishing touches remain. 
Because the floor of the gazebo is 
raised by more than a foot, you'll 
need to provide a step at the door¬ 
way. You have several options, 
depending on how much distance 
there is between the floor and 
ground and a few other factors. 
The simplest solution is to attach a 
simple stair stringer bracket to the 
rim joist (See previous page). But 
we opted for a slightly more ele¬ 
gant approach. 

Measure the distance from the 
ground to the top of the gazebo 
floor (called the stair rise) at the 
doorway opening (See Photo 7:1). 
Design your stairs (See previous 
page). We chose to build a two- 
step box frame that is attached to 
the rim joist (See Photo 7:2). We 
used deck boards to make the stair 
treads (See Photo 7:3). 

After the steps are installed is a 
good time to apply the finish to the 
gazebo, unless you're using a 
wood like cedar that is naturally 
moisture resistant and can be left 
untreated (See pages 174 to 175). 
We applied redwood stain with UV 
protection to the project. 

Prepare the gazebo for the fin¬ 
ish. Preparation steps include set¬ 
ting nailheads with a nailset (it's 
usually not that important to fill 
nail holes or screw holes with 
putty, but if you do, be sure to use 
a moisture-resistant exterior wood 
filler), sanding down any rough 
edges, and sanding out any foot¬ 
prints, stains or blemishes that 
would show up through the finish 
(See Photo 7:4). We also hosed 
down the gazebo and let it dry 
before applying the redwood stain 
(See Photo 7:5). 

Just about every region of the 
country is plagued by some type of 
flying pest, be they gnats, mosqui¬ 
toes, yellow jackets, blackfiies or 
anything else. Consequently, 
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Photo 7:4 Sand all the exposed wood 
surfaces to prepare them for finishing 
(and to clean them after all the construc¬ 
tion traffic). 



Photo 7:5 Apply your finish of choice before installing the screen frames. We used 
semi-transparent redwood stain. 


screens and a screen door may be 
in order for your gazebo. You can 
make a set that can be removed for 
winter storage, and it isn't hard for 
someone who's just constructed a 
gazebo. 

Rip eight post battens to 1 Vi in. 
wide from 1 x stock. Cut them to 
length to extend from floor to 
rafter. Apply finish. Snap a plumb 
chalkline on the inside face of each 
post, right down the center. Nail a 
batten to each post, centered on 
the chalkline (See Photo 7:6). 

Each screen frame consists of 
two stiles and three rails. The 
object here is to make a simple 
frame upon which to stretch win¬ 
dow screening. You don't want fat 
frame members impinging on the 
openness of the gazebo. Since the 
frame will be clipped to the posts 
and won't move, it doesn't have to 
be particularly stiff or rigid or 
wrack-resistant. The stiles and two 
of the rails therefore are cut from 
1 x 2 stock. The third rail, the bot¬ 
tom one, is subject to inadvertent 
kicks and bumps from chair legs, 
so it is wider with enough strength 
to resist these indignities. Cut the 


bottom rail from 1 x 4 stock. 

To determine the required 
dimensions of each screen frame, 
measure straight across the open¬ 
ing from batten to batten (See 
Photo 7:7). It's a good idea to cut a 
stick to that length and test-fit it 
between all the battens, top and 
bottom. Subtract 3 in. from that 
measurement, and cut all the rails 
to that length. The stiles should be 
the same length as the battens. 

In keeping with the simplicity 
objective, the frames are assembled 
with reinforced butt joints. Two 3- 
in. galvanized screws secure each 
joint. Lay out the stiles and set the 
rails between them. Obviously, the 
bottom rail (the wide one) is flush 
with the bottom end of the stiles, 
and the top rail flush with the stile 
tops. The middle rail should be at 
railing height. Pull the stiles tight 
against the rail ends and square up 
the assembly by measuring the 
diagonals (See Photo 7:8). Drill and 
countersink two pilot holes at each 
joint. Drive the screws. Remove the 
clamps. The process is the same for 
each of the seven frames needed. 

Cut, but don't attach, molding to 



Photo 7:6 Nail a mounting batten to 
the inside face of each post in each 
screen frame opening. Apply finish to the 
battens first and center them on a cen¬ 
terline on the post. 
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GAZEBO Step Seven: Finishing touches 


Photo 7:7 Measure between the post battens to determine 
the width of each screen frame. Subtract 3 in. to find the rail 
length. The stiles should be the same length as the post battens. 


Photo 7:8 Cut the rails and stiles for each screen frame. Dry- 
fit the parts and check for square. Join the frames with butt 
joints reinforced with glue and 3-in. screws. 



Photo 7:9 Roll out the window screening, set a frame on top 
of it, and trim it to rough length. Measure the length and cut the 
screening to that length for the rest of the frames. 



Photo 7:11 Staple the screening to the stiles and the middle 
rail. Try to keep the staples within the area that will be covered 
with the molding. 



Photo 7:10 Slip a 2 x 4 under each end of the frame and 
clamp the middle of the frame to your worksurface, creating a 
bow. Staple the screening to the top and bottom rails, then 
release the clamps to stretch the screening taut. 



Photo 7:12 Miter-cut window stop molding to frame the 
screen opening and tack it to the frame, concealing the staples. 
Also tack molding over the middle rail. 
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surround the openings in the frame. 
These are to cover the edges of the 
screening and the staples that 
secure it. Use strips of astragal or 
bead molding, or simply thin flat 
strips — we used window stop 
molding. Assuming you will apply a 
finish to the frames, now is the time 
to do it. 

When the finish is dry, attach the 
screening. To begin, cut the screen¬ 
ing to length plus a few inches, 
using a utility knife. Spread out the 
screening and lay the frame on top 
of it. Keep the screen mesh as 
straight as possible and parallel to 
the frame edges. Trim the screen¬ 
ing along the frame edges (See 
Photo 7:9). 

Turn the frame over and lay the 
screening on top. Staple the screen¬ 
ing to the bottom rail. Start in the 
center and work toward the bottom 
comers of the frame, driving staples 
about 6 in. apart. Smooth the 
screening as you work to eliminate 
wrinkles. Keep the staples in a tidy 
line, so it will be easy to cover them 
with the molding in the next step. 
Place a 2 x 4 under each end of the 
frame and apply C-clamps at the 
center, forcing the frame into a con¬ 
cave bow. Stretch the screen to the 
top of the frame, pulling it taut. 

Drive a staple at the center of the 
top rail (See Photo 7:10), and work 
out to the corner, stapling every 6 
in. The screening will now be sta¬ 
pled at the top and bottom, but not 
the sides. 

Release the clamps, and the 
frame will spring back flat, stretch¬ 
ing the screening nice and tight. 

Now drive staples along the two 
sides and across the middle rail (See 
Photo 7:11). 

Nail the molding to the frames 
with brads or small finishing nails 
(See Photo 7:12). Trim off the 
excess screening (See Photo 7:13). 

Attach a mitered wood strip to 
the molding side of each screen 
frame, flush with the top edge (See 
Photo 7:14). The mitered strips fill 



Photo 7:13 Trim off the excess screen¬ 
ing next to the molding material with a 
utility knife. 


7:13 



Photo 7:14 Nail miter-cut filler strips 
to the top of each screen to fill the gaps 
next to the frieze boards. 



Iff 

mmmk 

i inside top 




Photo 7:15 Attach screw eyes to the 
frieze boards and attach eyebolts to each 
top corner of each window frame. Fit 
each screen frame into its opening and 
fasten it in place with the eyebolts. 



Photo 7:16 Use the same method to 
fasten the bottoms of the screen frames. 
The screw eyes are driven into the post 
battens. 
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GAZEBO Step Seven: Finishing touches 



Photo 7:17 Purchase a wood-frame 
screen door and hang it in the door open¬ 
ing, following the manufacturer's installa¬ 
tion instructions. Set the door on wood 
shims when marking hinge locations. 



Photo 7:18 Attach the hinges, making 
sure there is a slight gap between each 
side of the door and posts. Once the door 
is hung, install a door closer and 
handle/latch assembly. 



the gap between the screens and the frieze inside the gazebo. To size the 
strips, set the screen in place and measure. 

Attach screw eyes to the top and bottom edges of each screen, 
near the corners. Attach eyebolts to the frieze boards (See Photo 
7:15) and to the post battens (See Photo 7:16) so they align 
with the screw eyes. Install the screens by hooking the screw 
eyes through the eyebolts. 

Buy a wooden screen door, hinges, door closing hard¬ 
ware and a latch. You can make either of two choices 
when it comes to the door width. If the stiles of the door 
are wide enough, you can cut or plane a bevel on both of 
them so a 32-in.-wide door will fit between the posts. Or 
you can make some thin beveled strips to nail to the 
posts, squaring the opening, and use a 30-inch door. 
Whichever approach you take, the door should be hung 
so it opens out. 

In a nutshell, the procedure is to stand the door in the 
opening. To get the proper clearance at the bottom, slip a 
couple of wood shims between the floor and the door. 

Allow a slight gap on the sides of the door as well. When the 
door is centered and shimmed, mount the hinges. This is a 
matter of holding the hinge in place and marking the mounting 
screw locations (See Photo 7:17). Drill pilot holes. Screw the 
hinges to the screen door, then to the posts (See Photo 7:18). 
Attach the door closing hardware and latch. 
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GATEWAY 


A delightful hybrid between the pergola and the trellis, 
this stunning gateway project transforms 
a simple back yard into a magical garden. 



Build the gateway arches (218 to 222) Build the trellises (223 to 228) 


Assembly and installation (229 to 232) 


Gateway Project: A 3-step overview 
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Gateway 



See detail 
page 216 


Post anchor 
on concrete 
pier, typical. 
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Cutting List 


OVERALL DIMENSIONS (37" x 

196'/2 x 91 l /2") 




KEY PART NAME 

QTY. 

SIZE 

MATERIAL 


ARCHWAY 





G1 POST 

4 

3 l /2 X 3'/2 X 66" 

CEDAR (4 x 4) 


' G2 BOTTOM RAIL 

2 

1 >/2 x 5'/2 X 29" 

CEDAR (2 x 6) 


G3 TOP RAIL 

2 

1 '/2 x 3'/2 X 29" 

CEDAR (2 x 4) 


G4 STILE 

4 

l>/2 x 2 l /2 x 61 l /4" 

CEDAR (2 x 4) 


G5 VERTICAL SLAT 

6 

'/2 x 1 '/4 x 54 W 

CEDAR (1x6) 


G6 HORIZONTAL SLAT 

14 

'/2 x 1 1/4 x 26" 

CEDAR (1x6) 


G7 ARCH SEGMENT 

18 

1 x 5 x 16" 

CEDAR ( 5 /4) 


G8 ARCH SEGMENT 

4 

1x5x8" 

CEDAR ( 5 /4) 


G9 ARCH RUNG 

11 

1 x l'/2 x 34 ] /2" 

CEDAR (2 x 4) 


G10 POST CAP 

8 

3 /4 x 3'/2 X 3 1 /2" 

CEDAR 


Gil MOLDING 

16 

X 

X 

CEDAR (2 x scrap) 


G12 LOOSE TENONS 

4 

?0 

X 

CM 

X 

CEDAR 


WING TRELLISES 





Wl END POST 

2 

3'/2 x 3'/2 x 42 3 /4" 

CEDAR (4 x 4) 


W2 BOTTOM RAIL 

2 

1 '/2 x 5'/2 x 69 3 /4" 

CEDAR (2 x 6) 


W3 CREST RAIL 

2 

1 '/2 X 8 x 74 3 /4" 

CEDAR (2 x 10) 


W4 TALL STILE 

2 

l'/2 x 2'/2 x 6l'/4" 

CEDAR (2 x 4) 


W5 SHORT STILE 

2 

1 '/2 x 2'/2 x 38" 

CEDAR (2 x 4) 


W6 VERTICAL SLAT 

6 

'/2 x 1 >/4 x 54"** 

CEDAR (1x6) 


W7 VERTICAL SLAT 

6 

] /2 x 1 '/4 x 46 '/4"** 

CEDAR (1x6) 


W8 VERTICAL SLAT 

6 

'/2 x 1 >/4 x 34 3 /4"** 

CEDAR (1x6) 


W9 HORIZONTAL SLAT 

8 

>/2 x 1 '/4 x 66 3 /4" 

CEDAR (1x6) 


WIO HORIZONTAL SLAT 

2 

'/2 x 1 '/4 x 5 1 '/4" 

CEDAR (1x6) 


Wll HORIZONTAL SLAT 

2 

'/2 x l'/4 x 40'/4" 

CEDAR (1x6) 


WI2 HORIZONTAL SLAT 

2 

'/2 x 1 '/4 x 28 3 /8" 

CEDAR (1x6) 


W13 POST CAP 

2 

3 /4 x3 l /2x 3>/2" 

CEDAR 


W14 MOLDING 

8 

>/2 x 1 '/2 x 4‘/2" 

CEDAR (2 x scrap) 


HARDWARE REQUIRED 





NAILS 


3 /4", l'/4" 

STAINLESS STEEL 


DECK SCREWS 


i? 

rsl 

X 

00 



CONSTRUCTION ADHESIVE 

WATERPROOF GLUE 

POST ANCHOR/STAKES 

6 

3'/2 X 3'/2 X 24" 

STEEL 



NOTICE: Part dimensions are based on 
ideal installation conditions. For best 
results, confirm measurements on 
actual project before cutting parts. 
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Gateway 




431/2“ 


PLAN VIEW 


— 195V2" 


G7&G5 


415 / 16 ' 

W4 


693 / 4 "- 


44 


42”- 



31 / 2 " 


FRONT ELEVATION T 


(57 & Gb 
(511 


31 / 2 "- 

-34i/2“- 


W1 

431 / 2 " 


END ELEVATION 



Half-lap joint, 
typical. 


-’k’k-— 

31 / 2 " 
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GATEWAY Step One: Build the gateway arches 


Photo 1:1 Miter-cut the overlapping board segments at a 72° 
angle to make the "bricklaid" blank that will be cut into the 
arch shape. A stopblock speeds up the process. 


Photo 1:2 Apply glue up to the centerline on the face of one 
of the three "keystone" segments. Also apply glue to the mating 
face of another keystone segment, stopping at the centerline. 


F br a romantic entrance into your yard or garden, you 
can't beat this elegant arched gateway with side trel¬ 
lises It is a project you can tackle and handle easily 
with common woodworking tools. Get started in mid¬ 
winter, about the time the spring seed and bulb cata¬ 
logs appear in the mailbox. By the time the frost is out 
of the ground, you'll have your trellis subassemblies 
constructed and ready for assembly out in the yard 

Build the gateway arches 

Building the arches is the most difficult and time- 
consuming part of this project. You can rip thin strips 
of wood, smear them with glue, and bend them around 
a form. Known as glue-lamination bending, this tech¬ 
nique produces a good strong product. But ripping all 
the strips needed is a lot of work and fairly wasteful of 
material. We chose to save time and material by brick¬ 
laying segments to create a blank for each arch, as 
shown in the drawing on page 217. Two layers of 
blocks cut from 5 A x 6 cedar are glued up in an over¬ 
lapping sequence, resulting in excellent strength Cut 
the arches out from the "bricklaid" blanks once they 
are glued and dried. 

Prepare the blocks for the arch blanks. You'll need 
stock that's a full inch thick and at least 5 in wide to 
make the mitered blocks that are fastened together to 
form the blanks for the two arches. Because %-in.- 
thick cedar is not readily available in the area where 
this gateway was built, we used cedar deck boards to 
make the stock. The nominal 5 /4 boards are actually 


exactly 1 in. thick, so all we needed to do to prepare 
the stock was to rip-cut the bullnose off each deck 
board, resulting in 5-in.-wide stock. The majority of the 
blocks used to make the glue-up blanks are miter-cut 
at a 72° angle and measure 16 in along the longer 
edge. These parts are easy to cut with a power miter 
saw or radial-arm saw Simply set the saw to 18° (18" 
from 90° yields a 72° angle) and cut all 18 of these 
blocks. We made a stopblock to speed up the process 
and guarantee uniform parts (See Photo 1:1). For the 
ends of the arches you also need four blocks that are 
mitered on only one end and measure 8 in. along the 
longer edge. 

Assemble the blanks. In a masonry arch, the key¬ 
stone is the wedge-shaped stone at the crest of the 
arch that keeps all the other stones in place. In our 
bricklaid blank, the counterpart to a masonry keystone 
is the three-part block oriented horizontally at the 
arch's crest. Begin assembly of this element by drawing 
setup lines on three blocks for each arch (six blocks 
total). With a pencil and square, draw a centerline 
across the width and top edge of each of the blocks. 
These lines are used to align the blocks during glue-up. 
The complete glue-up will require around 20 clamps 
and nearly a pint of water-resistant glue (we used 
polyurethane glue) Collect your clamps and glue, and 
pile up the blocks close at hand before you start. Select 
one of the pieces with the layout marks and spread a 
nice even coat of glue over the face on one side of the 
centerline (See Photo 1:2). Then, spread glue on a sec- 
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Photo 1:3 Arrange the two blocks so the centerlines and ends 
align, then nail the blocks together to hold them in place while 
you assemble the glue-up. Keep the nails away from the edges 
so they don't interfere with the saw when cutting out the arches 
— the nail being driven above did not get in the way, but was a 
little too close for comfort. 



Photo 1:4 Add the third "keystone" block to the assembly 
and nail it in place. The remaining blocks all "key" off these 
three, so be sure to get them oriented correctly. Continue 
adding blocks until the glue-up is completed with the square- 
cut end blocks. Work quickly so you can get the assembly 
clamped up before the glue sets. 



Photo 1:5 Grab any and every clamp you can find lying around your shop and clamp 
the blocks together. Try to get at least one clamp situated over every block. 


ond keystone block. Set this second 
block glued-face to glued-face on 
the first block, aligning its end with 
the centerline on the face. Then, 
align the centerline on the edge of 
the overlying block with the end of 
the first keystone block. When 
everything lines up, nail the blocks 
together — we used a pneumatic 
pin nailer (See Photo 1:3), but you 
can use 6d finishing nails. Position 
the nails near the center of the 
overlap so they won't get in the 
way when cutting the arch contour. 
Glue the other overlying keystone 
block to the first block in exactly 
the same way, butting the ends of 
the two overlapping blocks 
together (See Photo 1:4). 

Finish gluing up the blanks. 
You’ll need to clamp the glued-up 
arch blanks together, but wait until 
the entire unit is glued and nailed 
together because clamps will keep 
the assembly from lying flat. When 
all the blocks are in place, you can 
go back and apply clamps. So con¬ 


tinue along, gluing and driving 
nails to hold the blocks in place. 
One layer of the arch is made up of 
five full blocks (those with two 
angled ends); the other layer is 
made up of four full blocks and two 
of the short blocks with only one 
angled end. When the first arch is 
finished, apply clamps around the 
perimeter of the glue-up (See 


Photo 1:5). Clamps that can apply 
pressure a couple of inches in from 
the edges of the glue-up are best. 
But as you can see in the photo, 
we used fast-action bar clamps, 
some Quick-Grip clamps, and C- 
clamps, which are ideal for this, 
along with some handscrews and 
even some pipe clamps, which are 
not the best. You need about 20 
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GATEWAY Step One: Build the gateway arches 



Photo 1:6 Create a 
trammel-type jig to guide 
your router when cutting 
the arches from the 
blanks. After attaching the 
router to the jig, mark 
separate drilling points for 
the pivot pin to cut the 
inside and outside arcs. 






Measure 
inside radius 
from edge of 
bit farther 
from mark 


Setting up to cut the arch 



V 2 in. plywood 
(top layer) 


The pivot pin for the router trammel (a 6d finish nail 
works well) must be even with the ends of the arch blank 
and centered between the legs of the arch. On a flat sur¬ 
face, lay a 2 x 4 so it spans both legs of the arch and is 
flush with the end of each leg. Slip a Vi in. plywood 
spacer over each end of the 2x4 and clamp the assembly 
to your worksurface. Lay a smaller 2x4 scrap against the 
top edge of the larger 2 x 4 as a spacer, then attach a 
piece of V 2 in. plywood to the assembly so it covers the 
seam between 2 x 4s. Drive the pivot pin (nail) into the 
plywood at the trammel pin centerpoint, then slip each 
pin hole in the trammel over the nail to cut your arcs. 



Photo 1:7 Set up to cut the arches. Secure a blank to a piece 
of scrap plywood, then secure a 2 x 4 to the worksurface so it 
spans the feet of the arch. Add V 2 in. plywood spacers at the 
ends of the 2 x 4 and over the midpoint of the 2x4, where the 
pivot pin will be driven (See Illustration, above). 



Photo 1:8 With a spiral up-cutting bit in your router, set the 
trammel jig over the pivot pin in the outside radius location and 
cut the outside arc. Take several passes, deepening the cut each 
time. Then, set the inside radius pin hole over the pivot pin and 
cut the inside arc. 
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clamps for each assembly. Set the assembly aside and 
let the glue dry overnight. With all your clamps thus 
freed, you can glue up the second arch in the same 
way. 

Rout the arches. While the arches could be cut out 
with a jigsaw or a band saw, your best chance for cre¬ 
ating two smooth, even (and identical) arches is to cut 
them with a router. We used a custom-made hard- 
board trammel (a pivoting jig used to swing an arc) 
and a router with a '/>-in.-dia. x 2 in. spiral up-cutting 
bit to cut out the arches. The finished arches are 31/2 in. 
wide. The radius of the outside edges is 24!£ in., and 
the inside edge has a radius of 21 in. 

Cut a piece of V4 in. hardboard to about 12 x 36 in. 
to make the trammel. Install a spiral up-cutting bit in 
your router. Measure the distance from the router bit to 
the edge of the router foot, add a couple of inches, 
then drill a guide hole slightly larger in diameter than 
the bit in to the trammel, centered side to side. 

Remove the base from your router and set it on the 
trammel so the guide hole is centered on the bit clear¬ 
ance hole in the base Use the base as a guide for 
marking the holes for the screws used to attach the 
base to the router. Drill guide holes at the marks and 
attach the trammel to the base. Then, measure and 
mark locations for the guide holes for the trammel 
pivot pin that will hold the trammel in position while 
cutting the arc (we used a 6d finish nail for the pivot 
pin). When measuring back, make sure to mark the 
drilling points so they align with the guide hole for the 
bit. The pin hole for cutting the outer radius of the arch 
should be 24 Vb in. back from the point of the bit closest 
to the pin hole, and the pin hole for cutting the inside 
radius should be 21 in. back from the point of the bit 
farthest from the pin hole (See Photo 1:6 and inset 
photo). Drill the pin holes with a '/s-in.-dia. bit. 

Secure one of the arch blanks to a flat work surface 
and set up with 2x4 and V 2 in. plywood spacers to 
make the router trim cuts (See Photo 1:7 and Setting 
up to cut the arch, previous page). Adjust the cutting 
height of the router bit to about 1A in. Slip the trammel 
over the pivot pin in the set-up assembly, then make 
your first cutting pass (See Photo 1:8). It doesn't mat¬ 
ter if you start with the inside or outside radius, but 
before cutting, make sure there are no nails in the cut¬ 
ting path of the router bit. Cut all the way through the 
blank in several passes, lowering the bit about 1/4 in. 
after each pass. Trim both arches in this manner. 

Cut mortises in the arches & posts. The arches are 
joined to the posts with mortise-and-loose-tenon 
joints. To make these joints, cut mortises in the bot¬ 
toms of the arches and the tops of the posts, then 
make a loose tenon to be housed spline-style in oppos¬ 
ing mortises. Note: Wait until it's time to install the gate- 



Photo 1:9 

Make a router 
jig for cutting 
1V4 x 2 X 1 1 / 2 - 
in.-deep mor¬ 
tises into the 
ends of the 
posts and the 
arches. Make a 
plywood frame 
to capture the 
router base and 
attach it to a 
small piece of 
plywood. Base 
the size of the 
jig on the dis¬ 
tance from the 
edge of the 

router bit you'll be using to the edge of your router base (called 
the setback). In this case, the width of the framed opening 
should be the setback plus iVn in. The length should be the set¬ 
back plus 2 in. Drill a starter hole for the bit in the middle of 
the plywood base and rout out the mortise in the base by fol¬ 
lowing the edge guides created by the frame. 



Photo 1:10 Screw the jig, in turn, to the top of each post to 
cut mortises for the loose tenons. Each mortise must be cen¬ 
tered on the post end. Drill a starter hole into the workpiece 
then hog out the mortise in multiple passes. We used a 2 in. 
spiral up-cutting bit to remove the waste. 

way to cut the posts to finished length: uneven ground 
may require you to vaiy their height somewhat. To make 
the mortises, use a router guided by a tenoning jig 
(See Photo 1:9). Attach the jig to a post top with 
screws and rout out a mortise with the same spiral up- 
cutting bit used to shape the arches (See Photo 1:10). 
Make the mortises as deep as your bit will allow 
(preferably, at least 1 Vi in.). You'll need to make multi¬ 
ple passes to get to full depth: don't try to remove all 
the waste in one shot. Remove the jig, then use it to 
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GATEWAY Step One: Build the gateway arches 



Photo 1:11 Use pipe clamps or bar clamps to pin the arches against your workbench, 
steadying them so you can cut mortises for the loose tenons, as you did with the posts. 



Photo 1:12 Cut a piece of stock to 
1V4 x 2 in., then round over the edges 
with a file to match the radius of your 
router bit. Slice the stock into 3-in. 
lengths to make the loose tenons. 



Photo 1:13 Lay out the positions for the "rungs" on the arches by measuring out in 
straight lines, beginning at the peak of the arc. The reference marks for the rungs 
should be 6 3 /s in. apart. Mark each rung by measuring from the previous mark. 



Photo 1:14 Attach the rungs to the arches at the marked reference points to create 
the top of the archway. 


rout mortises in the other post and 
in the ends of the arches (See 
Photo 1:11). We used pipe clamps 
to hold the arches and a quick- 
clamp to hold the post. 

Cut some stock to 1 */4 x 2 in. to 
make the tenons that fit into the 
mortises in the posts and arches. 
You'll need at least 12 in. of stock. 
After the stock is cut to size, round 
over the edges to match the round 
corners of the mortises, which 
should equal the radius of your 
router bit (See Photo 1:12). Then 
measure the depth of the mortises, 
multiply by two and subtract Vs in. 
to determine the required length of 
the tenons. Cut the tenons to 
length, test the fit to make sure 
they're snug, then set them aside 
until you install the gateway in 
your yard. 

Join the arches together. The 
arches are connected with 11 
evenly spaced 1 x 2 "rungs" that 
follow the curved arch tops. To plot 
out their positions on the arches, 
start by making a mark at the very 
top of one arch, exactly in the cen¬ 
ter. Using a steel rule, make 
another mark on the arch where 
the 63/s in. mark on the rule cuts 
across the arch, measuring from 
the center mark (See Photo 1:13). 
Mark the positions for all five rungs 
on each side of the centerpoint, 
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GATEWAY Step Two: Build the trellises 


measuring out 6 3 /s in. in straight lines from the previ¬ 
ous mark. Transfer the marks onto the other arch, then 
screw the rungs to the arches, centered on the marks 
and flush at the ends (See Photo 1:14). Use 2Vi in. 
screws (we used stainless steel) to attach the rungs. 

Build the trellises 

With their elegantly sloping top rails, the trellis wings 
that flow out on either side of the arch are the most dis¬ 
tinctive feature of this gateway project. When combined 
with the custom trellis frames installed between the 
archway posts, they also lend the structure a feeling of 
substance and even romance. Although building the 
trellis features is somewhat time consuming and 
requires a table saw, simply compare your final results 
to the standard lattice sheets you can buy at building 
centers, and you'll be happy you put forth the effort. 

Make the archway trellises. Because they're square, 
the trellis frames that fit into the sides of the archway 
are easier to make than the trellis wings, so it's a good 
idea to build them first and learn the techniques as you 
go. Each trellis frame holds a gridwork of V^-in.-thick x 

1 l/4-in.-wide lattice strips. The top rails and the stiles for 
the archway trellises are 2 x 4s, and the bottom rails are 

2 x 6. To make the lattice strips, we planed clear cedar 
1 x 6 (actual size is 3 A x 5 l /2 in.) down to ] /2 in. thick, 
then ripped 1 lA-in.-wide strips on the table saw. This 
yielded four 8 ft. strips per board, so we were able to cut 
lattice for the entire project from nine 8-ft.-long 1 x 6s. 

Choose some nice, clear 2 x 4s and cut them to 
length (See Cutting List). The !£-in.-wide x 1-in.-deep 
slots that are cut along the length of the boards capture 
the ends of the lattice strips. It would be possible to cut 
these slots using a router and the same jig used to cut 
the slots in the curbed top rails of the wings trellises, but 
it's faster and safer to cut them on a table saw. If you 
have a dado-blade set, you can make the slots in a sin¬ 
gle pass. Otherwise, set up your saw for a 1-in.-deep cut 
and run the frame pieces through it in several passes 
until you've cut V^-in.-wide grooves (See Photo 2:1). 

The inside shoulders of the grooves should start at the 
centerlines of each board, with the outside shoulders 
ending up >/4 in. from the faces of the workpieces. The 
offset grooves allow for the overlap between vertical 
and horizontal slots (you'll need to pay close attention 
to the orientation of the offset grooves when cutting the 
lap joints and assembling the frames). 

The joints at the corners of the frames are simple lap 
joints. Since we used a dado-blade set to cut the slots, 
we also used it to make the lap cuts. Cut a lap in each 
end of each frame member (See Photo 2:2), removing 
wood on the faces of the boards containing the slots 
(this will result in 4'4-in.-deep x 3!/^-in.-wide lap cuts. 

While not difficult, assembling the trellis units does 



Photo 2:1 Cut V2-in.-wide x 1-in.-deep slots in the edge of 
each square trellis frame rail and stile. We used a table saw and 
dado-blade set to make these cuts. The slots are offset V» in. 
from the center. 



Photo 2:2 Use the dado-blade set to remove waste wood in a 
hurry, cutting the half-laps at the end of each rail and stile. Pay 
attention to the orientation of the offset slots. 


demand a pretty spacious assembly table. A sheet of 
plywood laid across a pair of sawhorses is good. The 
lattice strips don't need to be glued into the frame¬ 
work. A spot of waterproof construction adhesive at 
each intersection between horizontal and vertical slats 
may be used to prevent twisting. 

Join each bottom rail to two stiles to make a U- 
shaped frame (don't attach the top rail yet: it should be 
left off to create access to the slots for installing the lat¬ 
tice strips). Apply glue to the laps and join them 
together. Check to make sure the joints are square, then 
reinforce them by nailing or screwing (See Photo 2:3). 

Install the vertical slats in the frame first. We made a 
5 >/ 4 -in.-wide spacer from plywood to help position the 
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GATEWAY Step Two: Build the trellises 


Photo 2:3 
Assemble the 
bottom rail and 
stiles of each 
square trellis 
frame, using 
glue and nails. 
Leave the top 
rail off so you 
can insert lat¬ 
tice strips. 


Photo 2:4 Fit 
the vertical lat¬ 
tice strips into 
the bottom rail, 
using a 5V4 in. 
wide spacer as 
a guide. Secure 
the strips by 
driving two or 
three nails 
through the 
bottom rail and 
into each strip. 


Photo 2:5 
Install the hori¬ 
zontal lattice 
strips, starting 
at the bottom 
rail. Use the 5V4 
in. spacer to set 
the distance 
between strips. 
Pin the strips in 
place with nails. 





slats accurately (See Photo 2:4). 
Once the slats are positioned, 
secure them into the bottom rail slot 
with two or three nails. 

When all the vertical strips are 
locked in place, slide the horizontal 
strips into the slots in the stiles and 
distribute them evenly. Use the 
same spacer to set the positions, 
beginning at the bottom. Secure 
both ends of each horizontal lattice 
strip with nails (See Photo 2:5). 

When the latticework is assem¬ 
bled, install the top rail. Apply glue 
to the lap joints, then slip the top 
rail in place. Be sure the strips fit 
into the slot in the rail. Check for 
square and use the spacer to help 
hold the positions of the vertical 
slats at the top of the frame. Nail 
through the lap joints and into the 
tops of the slats (See Photo 2:6). 

Make the wing trellises. The 
wing trellises are built in much the 
same fashion as the square arch¬ 
way trellis units. The difference lies 
in the gracefully curved top rails on 
the wings. Because of their con¬ 
tours, making them is a bit more 
involved than making straight rails. 
And as a consequence of the rail 
shape, the lattice slats are not all 
exactly the same lengths. And 
you'll need to use a router to cut 
the slots for the lattice strips, since 
the table saw can't follow a curve. 

Make the stiles and the bottom 
rails the same way you made them 
for the archway trellis frames. The 
only difference is in the lengths of 
the pieces. The slots and laps are 
cut the same way. 

The top rails for the wing trellis 
frames are made by creating a 
template and using it as guide to 
rough-cut the shapes from a 2 x 8, 
then refining the cut by trimming 
along the template with a router 
and pattern-following bit. 

Draw the rail pattern to scale on 
a piece of Win.-thick hardboard, 
using the grid drawing on page 217 
as a guide. Cut out the hardboard 
template with a band saw or a jig 
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saw. With a belt sander or a drum sander chucked in a 
drill press, sand the edges of the template to smooth 
out the curves. The ends should form flat, square lines 
to join neatly to the frame stiles. 

Lay the template onto an 8-ft.-long 2x8 and trace 
the pattern of the rail. Trim the extra length from the 
board, then rough-cut the shape with a jig saw. Cut to 
within about Vs in. of the line (See Photo 2:7). Cut out 
the rough shapes for both top rails. Next, use double- 
faced carpet tape to tack the template securely to each 
rough-cut rail (See Photo 2:8). Install a pattern-follow¬ 
ing bit in your router (pattern-following bits are flush- 
cutting bits with a collar at the top of the shank to ride 
along a template without cutting into it). The work- 
piece secured, rout around the template with the pat- 
tern-following bit set to full cutting depth (See Photo 
2:9). The goal here is to create edges on the rail that 
are as smooth as the template edges. Because the cut¬ 
ting depth of the bit will be less than the thickness of 
the stock, you'll need to flip the workpiece over, reat¬ 
tach the template to the other side, then shape the rest 
of the edge. 

We used a router with a straight bit and a special jig 
to cut the slots into the bottom edges of the top rails. 
Before undertaking this step, note that unlike the slots 
in the other frame members, the slot in each top rail is 
a full 1 in. thick because it must accommodate both 
vertical and horizontal lattice strips. The router "jig" 
we used is really only two guide blocks that are 
clamped to the base of the router (See Photo 2:10). A 
pair of spacers the same width as the workpiece are 
positioned between the fences before they're clamped 
in place. Set the fences so they are parallel and one is 
l /4 in. away from the bit (the bit will be offset slightly). 
Before cutting the slot, drill l-in.-dia. x 1-in.-deep 
holes near the ends of rails. Locate the holes so they're 
centered side to side and the centerpoint is 31/2 in. 
away from the ends of the rails. The holes are starter 
holes for the router bit you'll use to cut the slots. 

Once the starter holes are drilled, the next challenge 
is to secure the curved rails so they can be routed 
accurately and safety. We clamped wood screw clamps 
to each end then clamped the wood screws to sturdy 
sawhorses. Set a straight router bit to 1 in. cutting 
depth (if you're using a soft wood like cedar —with 
harder woods, set a shallower cutting depth and cut 
the slots in progressively deeper cuts). Set the guide- 
fence jig so the fence that is l /4 in. away from the bit is 
on the left side (you'll be pulling the router backwards 
as you work). Engage the router and cut one side of 
the slot (See Photo 2:11). When you reach the end of , 
the rail, stop the router and reposition yourself to cut 
back toward the direction you started from. The fence 
that's 1/4 in. away from the bit should be on the other 



Photo 2:6 Install the top rail after all the strips are in place. 
Glue and nail the lap joints at the corners, and nail through the 
rail and into the tops of the lattice strips. Use the spacer to 
make sure strips don't slip out of alignment during nailing. 



Photo 2:7 Use the full-size hardboard template to lay out the 
shape of the top rail for the trellis wings. Using a jig saw, rough- 
cut the shape to within about Vi6 in. of the cutting line. Take 
care not to cut into or past the cutting lines. 
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GATEWAY Step Two: Build the trellises 



Photo 2:8 Use double-faced carpet tape to secure the hardboard template over the 
rough-cut curved rail. 



Photo 2:9 Install a pattern-following bit in your router and rout around the rough-cut 
top rail, smoothing out the shape as you follow the template. After routing all the way 
around, remove the template and tape it to the other face of the workpiece. Rout the 
edge form this side to finish the smoothing cut. 


Photo 2:10 

Clamp wood blocks 
to your router base 
to set up the router 
for slot-cutting the 
curved rail. Use cut¬ 
off pieces of the rail 
material to set the 
distance between 
blocks. Secure the 
blocks so the bit is 
offset (the edge 
should be V4 in. 
away from one 
block). 



side of the workpiece. Start the 
router and cut the other side of the 
slot (See Photo 2:12). The router 
base should contact as much of the 
workpiece as possible as you rout. 

If the router begins to bog down, 
stop the cut and raise the bit so 
you're removing less stock, then 
cut the slot in multiple passes. Cut 
slots in both top rails. 

Cut half-laps in the ends of the 
wing trellis top rails to mate with 
the half-laps in the tops of the 
stiles. Once again, the curves of the 
rails make it difficult to perform 
this operation on a table saw. We 
simply laid out the half-laps, then 
used a circular saw to remove 
strips of wood to the correct depth 
in the waste area (See Photo 2:13). 
Then we removed the strips of left¬ 
over wood and smoothed the joint 
with a chisel (See Photo 2:14). 

Join the bottoms rails and stiles 
(but not the top rails) with glue and 
nails, making sure the lap joints 
are square. Dry-fit the top rail into 
position. Cut the vertical lattice 
strips so they're each a couple of 
inches longer than their finished 
length. Dry-fit the strips in the bot¬ 
tom rail slots of one wing, using 
the 5 l A in. spacer as a guide. The 
lattice strips should overlay the top 
rail. The top ends will need to be 
trimmed to follow the curve of the 
top rail. At the high point of each 
intersection between the top rail 
and the strips, measure up 1 in. 
and mark each strip. (See Photo 
2:15). Then, use a straightedge to 
extend the mark toward the lower 
point of intersection, following the 
line of the top rail (See Photo 
2:16). Remove the lattice strips and 
trim them to length on the cutting 
lines. 

Replace the strips in the bottom 
rail and dry-fit the top rail over the 
free ends and check to make sure 
none of the strips are too long. Nail 
the bottom ends in place. Four of 
the horizontal lattice strips on each 
trellis are square cut to fit between 
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Photo 2:11 Drill a starter hole for your router bit, then fit the 
router with guide blocks over the curved edge of the rail. Rout 
out one side of the slot area. 


Photo 2:13 Use a circular saw to cut out the waste wood to 
make the half-laps at the ends of the curved top rail. Cut 3 /4-in.- 
deep saw kerfs from the end of the board to the lap shoulder. 

the stiles. Position them in the stile slots, using the 
spacer for reference. The top three horizontal strips on 
each trellis need to be contoured on the end that inter¬ 
sects the top rail (the contoured end is fitted into the 
slot in the top rail). Dry-lay them in position and mark 
the contours as you did for the vertical rails. Cut them 
to fit, then nail the horizontal strips in place, starting at 
the bottom (See Photo 2:17). Install the lattice strips 
on both trellises. 

Join the top rails to the stiles with glue and nails. 
You'll notice that there are ] /2 in. gaps between some 


Photo 2:12 Rout back along the opposite face of the work- 
piece, this time with the positions of the guide blocks reversed. 
The resulting slot should be V4 in. from each edge of the work- 
piece. Cut the slot to full depth in several passes. 


Photo 2:14 Clean up and smooth the half-lap joints with a 
sharp wood chisel. 

of the lattice strips and the shoulders of the slots. 

These gaps need to be filled with filler blocks. Use cut¬ 
off pieces of lattice strip to make the blocks, trimming 
them so they'll be flush with the bottom edge of the 
top rail. Set the blocks into the gaps, then secure them 
with glue and nails (See Photo 2:18). If you're using a 
hammer and finish nails, not a pneumatic nailer, drill 
pilot holes first. Now, cut filler blocks to fit between the 
ends of all the slats in all bottom rails and attach them 
with glue and nails (See Photo 2:19). 
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GATEWAY Step Two: Build the trellises 



Photo 2:15 Join the bottom rail and the stiles for each wing frame with glue and 
nails. Dry-fit vertical lattice strips in the bottom slot. To mark the strips for trimming, 
start by measuring up 1 in. from the high side where each strip crosses the top rail. 



Photo 2:16 Extend cutting lines across 
the top of each vertical lattice strip by 
following a straightedge that's roughly 
parallel to the curve of the frame. 




Photo 2:17 After the vertical strips are cut to fit, pin them 
into the bottom rails. Then begin installing the horizontal strips, 
starting at the bottom. Use the spacer and fasten the strips at 
the stiles as you work. 

Photo 2:18 When all the vertical and horizontal strips are fit¬ 
ted into the top rails, glue and nail the lap joints, then cut spac¬ 
ers to fill the gaps between strips and the top rail slots (there 
will be a V 2 -in. gap on one side of each strip). Use cutoff pieces 
of lattice to make the spacers. Secure them with glue and nails. 

Photo 2:19 Fill the gaps between lattice strip ends in all bot¬ 
tom rails of each trellis frame, and secure the fillers with glue 
and nails. NOTE: If you're using a hammer and nails, not a nail 
gun, it's a good idea to drill pilot hole for the nails first. You can 
do this easily by chucking one of the finish nails you're using 
into your drill and using it as a drill bit. 
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GATEWAY Step Three; Assemble & install the gateway 



Photo 3:1 Lay out the location for the gateway using batter- 
boards and mason's strings. 



Photo 3:3 Drive stakes and use a mason's string so you can 
check to make sure the post anchors are all aligned with one 
another. Measure from the bottom of the post-anchor saddle to 
determine the required height of each post. 



Photo 3:2 We used one-piece stake-and-post-anchor hardware 
to secure the posts, rather than messing with pouring footings. 
Drive the stakes at the post locations, doing your best to get 
them level and aligned correctly. A chunk of 4 x 4 placed in the 
saddle portion absorbs the blows from the maul. 



Photo 3:4 Trim the posts to the correct height with a circular 
saw. It's likely the heights will all be a little different to account 
for uneven terrain. 


Assemble & install the gateway 

The gateway is not designed to be freestanding. One 
way to anchor it to the ground is to pour concrete 
footings and attach the posts to the footings with 
metal post anchors (See page 188). But if you'd rather 
not go to all that effort, use stake-and-post- anchor 
hardware. These anchors are equipped with an inte¬ 
gral, two-sided metal stake that you simply drive into 
the ground at the post locations. Then you fit the post 
into the saddle portion of the device and tighten the 
nuts and bolts to cinch the saddle around the post. 


Lay out the site & install the archway. Use batter- 
boards and mason's string to lay out the post locations 
for the gateway (See pages 185 to 186 Gazebo ).You 
should have strings intersecting at each post location. 
Make sure to level the strings (See Photo 3:1). Drive the 
stake-and-post anchors at each post location. Before 
driving them, cut a scrap of 4 x 4 about 6 in. long and 
place it in the saddle to absorb the shock of the sledge 
or maul. Drive the stake about halfway in, then stop 
and check to make sure it is going in straight, using a 
level (See Photo 3:2). Adjust as needed, then finish driv- 
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GATEWAY Step Three: Assemble & install the gateway 



Photo 3:5 Attach the archway (square) trellises to the archway posts by driving 3-in. 
deck screws through the trellis frame stiles and into the posts. 



Photo 3:6 Set the archway post-and-trellis assemblies into the 
saddle of the post anchors and tighten the bolts to hold them in 
place (inset photo). 


ing the hardware home. Drive all 
the stake/anchors so the bottoms 
of the saddles are at grade. Any 
compensation for uneven ground 
will be made by adjusting the 
heights of the posts when they're 
trimmed. 

Drive stakes at the ends of the 
main run of four posts and connect 
them with a line level. Set the line 
at the highest anchor and measure 
the distance from the bottom of 
each post saddle to the line (See 
Photo 3:3). Also check the height of 
the two archway post anchors. The 
highest anchor (the one closest to 
the level line) should be fitted with 
a 66 3 / 4 -in.-long post. For the other 
posts (if different) add the amount 
away from the line they are than 
the high post to 66 3 /4 in., and cut to 
that length with a circular saw (See 
Photo 3:4). Be sure you don't trim 
off the an end with a mortise cut 
for a loose tenon. 

Attach the square archway trel¬ 
lises to the posts that form the four 
corners of the archway. The tops of 
the trellis frames should be the 
same distance (2 in.) down from 
the post tops. To attach the frames, 
lay the posts on their sides on a 
worksurface, making sure the mor¬ 
tised post ends are at the same end 
(the top). Position a few %-in. 
spacers next to each post to sup¬ 
port the the frame and raise it to 
the correct position. Drill pilot 
holes, then drive 3V2 in. screws 
through the slots in the frame stiles 
and into the 
posts (See 
Photo 3:5). 
Drive a screw 
every foot or 
so. Join the 
frames and 
posts into two 
assemblies 
that form the 
"walls" of the 
archway. 

Set one of 
the assemblies 


I 


i 


i. 
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into the post anchors and press it 
down to make sure it's well seated. 
Tighten the bolts on the post 
anchors so the saddles fit snugly 
around the bottoms of the posts. 
The assembly should be freestand¬ 
ing at this point. Install the assem¬ 
bly on the other side of the 
archway and tighten the saddle 
bolts (See Photo 3:6 and inset). 

Set a loose tenon in each post¬ 
top mortise in the archway. You 
may need to rap the tenons lightly 
to seat them — if you find you need 
a hammer or mallet to drive them 
in, they're too big and should be 
sanded down a bit. Once again 
with a helper, raise the top of the 
archway so it rests on top of the 
posts. Carefully position the top so 
the mortises in the bottoms of the 
arches line up over the free ends of 
the loose tenons (See Photo 3:7). 

Pull down carefully on the top, if 
necessary, until the posts and the 
arches butt together flush. To pin 
the top in place, drive a pair of 6d 
finish nails into each tenon: one 
nail through the post and the other 
through the arch. 

Attach the end posts to the short 
ends of the wing trellises the same 
way you attached the taller posts to 
the archway frames (See Photo 3:8). 
Set the short posts into their 
anchors and tighten the bolts until 
snug. Loosely clamp the free end of 
each wing to the shared archway 
post. Adjust the wing trellis frame 
until it is centered on the shared 
post and perpendicular to the arch¬ 
way frame. The bottom rails should 
all align. Tighten the clamps so the 
wings don't slip out of position, 
then attach them to the shared 
posts with 3'/2 in. screws driven 
through pilot holes in the frame 
stiles (See Photo 3:9). This essen¬ 
tially completes the installation of 
the primary gateway parts. Check 
to make sure everything is square, 
then cinch up the post anchor bolts 
so they're good and tight (but do 
not overtighten them). 



Photo 3:7 Fit a loose tenon into each post-top mortise. With a helper, lower the 
archway top into position. Press down on the archway, if needed, until the tenons are 
fully seated in the archway mortises. Don't glue the tenons; but it's a good idea to 
drive a 6d nail through both the post and archway to pin the tenons in place at each 
joint. 



Photo 3:8 Attach the wing trellis frames to the outer posts with 3-in. deck screws. 


Gateway 231 

















GATEWAY Step Threes Assemble & install the gateway 


Photo 3:9 
Set the wing 
trellises into 
the appropriate 
post saddles 
and adjust their 
positions until 
they're level, 
plumb and at a 
right angle to 
the archway 
trellis frames. 
Join the wings 
to the shared 
post with 
3V2-in. deck 
screws. 



Photo 3:10 
Cut filler strips 
to fill the gaps 
between the 
arches and the 
posts, then 
miter-cut 1 x 2 
trim to conceal 
the joint. Attach 
the trim pieces 
with stainless 
steel finish 
nails. 




Photo 3:11 Cut and attach a flat post 
cap to th each post, then conical the cap 
joint with more mitered 1 x 2 trim. 


Photo 3:12 Apply your finish of choice. 
We used clear wood sealer. 


Finishing touches. The transition 
molding overlaps the top edges of 
the post. It punctuates the jump 
from the 4 x 4 post to the smaller- 
sectioned arch, and it offers a vehi¬ 
cle for sealing the top of the post. 

The legs of the arches will be 
recessed about 3 /4 to % in. per side 
from the parallel faces of the posts 
in the archway. Measure the exact 
size of these gaps and cut 3 /4-in.- 
high filler strips to fit. The outer 
faces and ends of the strips should 
be flush with the posts. Attach the 
filler strips to the post arches with 
construction adhesive. 

Rip-cut 1/2- x 1 1 / 2 -in. strips of 
molding to apply over the joints 
between the posts and arches. 
Miter-cut the ends to wrap around 
the posts. Attach the mitered mold¬ 
ing with 6d finish nails (See Photo 
3:10). The tops of the molding 
strips should be flush with the tops 
of the filler strips. When the mold¬ 
ing is installed, apply clear caulk to 
the seams between the pieces on 
the post top. This will retard water 
penetration. 

Cut 3 Vb-in.-square pieces of 3 /4- 
in. cedar to cap the short posts on 
the ends of the gateway wings. The 
post caps help prevent water from 
wicking into the exposed end grain 
at the post tops. Attach them with 
construction adhesive and 6d finish 
nails. Knock the cap edges back 
with a file or sander if they project 
out past the faces of the posts. 

Cut 1 fi- x 1 Vz-in. strips of wood 
to frame the tops of the short 
posts, concealing the seams 
between the post caps and the 
posts. Miter the ends and install as 
with the frames around the 
arch/post joints (See Photo 3:11). 

Set any exposed nailheads with 
a nailset and sand down any rough 
areas on the gateway. Wipe clean, 
then apply your finish of choice. 

We applied clear wood sealer to 
protect the wood. 
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LANDSCAPE BRIDGE 

Graceful and engaging, a landscape bridge can brighten backyards or gardens even in 
the flattest and driest surroundings. Add a little romance to your living spaces 
(and have some fun in the shop) by building this “portable” bridge yourself. 
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Cutting List 


OVERALL DIMENSIONS (51 x 122Vi 

X 47 3 /4") 



KEY 

PART NAME 

QTY. 

SIZE 

MATERIAL 

MAIN STRUCTURE 

A JOIST 

4 

1 Vi x 1 l'/4 x 120" 

PRESSURE TREATED 

B 

BLOCKING 

6 

1 Vi x I0 3 /8 X 13 Vi" 

PRESSURE TREATED 

C 

FASCIA 

2 

3 /4 x 3 3 /4 x 46 l /2" 

CEDAR 

D 

RAIL POST 

4 

3 Vi x 3 Vi x 45 1 /4" 

CEDAR 

E 

RAIL POST 

4 

3 Vi X 3 Vi X 39" 

CEDAR 

F 

HANDRAIL 

2 

l'/2 x 3 ] /2 x 48’/2" 

CEDAR 

G 

BALUSTER RAIL 

4 

l Vi X 2 Vi x 48Vi" 

CEDAR 

H 

BALUSTER 

22 

1 Vi x 1 Vi x 23’/4" 

CEDAR 

I 

RAMPED HANDRAIL 

4 

1 Vi x 3Vi x 31 "** 

CEDAR 

J 

RAMPED BALUSTER RAIL 

8 

1 Vi x 2 V 2 x 31"** 

CEDAR 

K 

RAMPED BALUSTER 

28 

1 Vi x 1 Vi x 24 3 /8" 

CEDAR 

L 

POST BRIM 

8 

5! 

"nF 

X 

5! 

'Sf 

X 

CEDAR 

M 

POST CAP 

8 

1 x 3’/2 x 3 Vi" 

CEDAR 

N 

DECKING 

22 

1 X 5 Vi X 47 Vi" 

CEDAR 

O 

RAIL CLADDING 

4 

3 V 4 x 1 Vi x 48Vi" 

CEDAR 

P 

RAMPED RAIL CLADDING 

8 

3v4x 1 Vi X 31" 

CEDAR 

** 

INDICATES CUT TO FIT 




HARDWARE REQUIRED 

DECK SCREWS 


#8 x 3", 21 / 2 " 


CARRIAGE BOLTS 

20 

3 /8 x 4" 

W/NUTS & WASHERS 



NOTICE: Part dimensions are based 
on ideal installation conditions. For 
best results, confirm measurements 
on actual project before cutting parts 
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Landscape Bridge 



PLAN VIEW 



FRONT ELEVATION 
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Landscape Bridge 



V 4 11 Chamfer 


W/4' 1 


FACE 


EDGE 


33V2 U 


475U“ 


V/2"' 

RAILING SECTION 



339/w" 


347/16 " 


P/4 " 

1 ) 3 / 4 " 


3V2"' 

RAIL POST-D 



49/w 11 

\ \\ 

31/2P/4 ' P/4" 

RAIL POST - E 

5 / 4 “ 

3/ 3 “ 


-V 


77 



243/9" 


243/e" 


J r 


FACE EDGE 

RAMPED SALUSTER - K 
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LANDSCAPE BRIDGE 


Photo 1 Use a 1-in.-wide strip of V4-in.-thick hardboard to flex 
an arc for laying out the arches at the bottoms of the joists. 


Photo 2 Cut the tapers at the ends of the joists with a circular 
saw and straightedge. The tapers create the "rise" in the bridge. 



Photo 3 Stagger the blocking that fits between joists to create access 
for attaching the blocking boards to the joists. The tops of the blocking 
must be beveled to match the slope of the tapered joists. 



Photo 4 Attach fascia boards to the ends of the joists 
at each end of the bridge. The fascia also must be 
beveled to follow the slope line of the joists. 


F unction and beauty combine in this appealing land¬ 
scape bridge. In addition to providing a lovely land¬ 
scape feature to look at, it's wide enough and sturdy 
enough to allow you to push a lawn mower or small 
wheelbarrow across. The obvious use of a bridge like 
this is to span a small stream: It's especially useful if 
the stream divides your property, making access to the 
far side difficult. But even without a body of water to 
cross, a bridge can enhance and beautify your yard. 

Use it to span a hollow, swale or rocky outcropping. Or 
create the illusion of a stream by spreading landscap¬ 
ing stones in a meandering path beneath the bridge. 

Reduced to its essentials, the bridge consists of four 
joists joined with blocking, posts, deck boards and a 
railing on each side. As shown, the bridge is about 12 
feet long and four feet wide, but you can scale it to suit 
your needs and the appearance you want for your yard 


(but try to maintain a walkway that's at least 32 in. 
wide). This landscape bridge is a carpentry project 
that's best built in your shop, then moved to the site 
for assembly, installation and finishing. 

Build the joist framework 

The landscape bridge is supported by four arched 
and tapered joists connected with 2x12 blocking. A 
beveled fascia board is attached to each set of joist 
ends to cap the ends of the bridge. The four joists are 
cut from lO-ft.-long 2 x 12s. Lay out and cut one joist 
then use it as a template for making the other three. 

The arcs at the bottom edges of the joists can be 
laid out by flexing a 1-in.-wide strip of 1/4 in. hardboard 
between the end points of the arc. Mark the end points 
along the bottom edge, 30 3 /4 in. from each end. Then, 
find the midpoint of the 2 x 12 (60 in.), measure up 6 
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in. and drive a small nail. Clamp 
the hardboard strip to the work- 
piece so the ends fall across the 
endpoint marks and the peak of the 
strip is pressed against the nail. 
Trace the arc onto the board (See 
Photo 1). Remove the strip and cut 
out the arc with a jig saw. Sand the 
edge of the cut smooth. 

Taper the ends of the joist: First, 
measure up 3 3 /4 in. from the bottom 
edge on each end of the joist and 
make a reference mark. Then, 
measure 31% in. along the top 
edge from the top corner above 
each reference mark. Connect the 
marks at each end to make cutting 
lines. Make the taper cuts with a jig 
saw or circular saw and a straight¬ 
edge (See Photo 2). Lay out and 
cut the rest of the joists. 

The joists are connected with 
pieces of blocking cut to 13l£ in. 
long and 10% in. wide from 2 x 12 
stock. Fascia boards beveled on the 
top edges are nailed to the ends of 
the joists. Because of the angle of 
the tapers cut on the joists, the 
blocking will need to be trimmed a 
bit. You can plane the blocking 
flush with the top edges of the 
joists after it is installed with a 
hand plane or hand-held power 
plane. Otherwise, hold them in 
place between the joists and mark 
the amount of stock that needs to 
be trimmed away. Bevel-cut to the 
lines with a circular saw, jigsaw or 
table saw. 

The blocking should be aligned 
with the "break" on the top edges 
of the joists (where the taper levels 
off). But to allow you to screw 
through the joists and into the ends 
of each piece of blocking, stagger 
the blocking. 

Working on a flat surface, line 
the pieces of blocking up so the 
tops are flush with the tops of the 
joists and install them by end¬ 
screwing through the joists and 
into the blocking. Drive three #8x3 
in. deck screws per joint (See 
Photo 3). 



Photo 5 Notch the ends of the deck 
boards to fit around the posts. The 
notches in the deck boards need to be 
cut at an angle to fit against the posts. 



Photo 7 Clamp each post to the joist 
framework and adjust it so it's level and 
plumb before you attach it. The deck 
board shown is dry-fit as a spacer. 

The top edges of the fascia 
boards are beveled at a 13° angle. 
Cross-cut the boards to length, 
then rip the bevel on a table saw or 
with your circular saw. Attach the 
fascia boards to the ends of the 
joists (See Photo 4). 

Install the posts 

The posts are cut with half-laps 
to make lap joints where they fit 
against the joist framework. The 
deck boards that intersect with the 
posts are notched to fit. The surest 
way to lay out the half-laps for the 
end posts is to notch and dry- 
install the end deck boards, then 
cut the posts to fit over them. To 
mark the end deck boards for 
notching, first mark the inside edge 
of each post on the outer joists. 

The posts should be flush with the 
ends of the joist framework, so 



Photo 6 The deck boards at the ends 
of the bridge are flush with the outer 
joists in the notched area and overhang 
the joists and fascia by Vi in. elsewhere 



Photo 8 Drill counterbored guide holes 
for the carriage bolts that secure the 
posts. Drive bolts into the guide holes 
and secure with washers and nuts. 

measure in 3'/2 in. from each end. 
Then, lay the deck board across the 
joists so it overhangs the fascia by 
>/2 in. Extend the line for the post 
edges up onto each end of the deck 
board. Measure in l fi in. at the top 
of the cutting line and draw a cut¬ 
ting line parallel to the end of the 
board. With a band saw, jig saw or 
hand saw, make the l^-in.-deep cut 
at the edge of the notch, following 
the cutting angle (See Photo 5). 
Remove the wood from the 
notched area by making the long 
cut parallel to the board end. Notch 
both ends. Test the fit of the deck 
board (See Photo 6) then screw it 
temporarily in place (you'll want to 
remove it before installing the 
posts so you can get better access 
to the fasteners). Notch and install 
both end boards. 

Cut the end posts to length, then 
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Photo 9 Trace the joist arch profile 
onto the bottom of each post. 


cut half-lap joints in the posts so 
they fit over the end deck boards 
and are flush with the bottoms of 
the joists. The easiest way to cut 
the half-laps is 
to use a dado- 
blade set 
installed in your 
table saw (See 
Cutting half-laps, 
right). Keep in 
mind that the 
shoulders of the 
half-laps in the 
end posts must 
slope to follow 
the tapers at the 
ends of the 
joists. To cut 
them, you'll 
need to set the 
table saw miter 
gauge to a 13° 
angle when 
making the ini¬ 
tial pass or two 
at the top of the 
half-lap notch. 

Cut the first half¬ 
lap, then posi¬ 
tion the post and 
clamp it In place 
(See Photo 7). 

Check with a 
level and fram¬ 
ing square to 
make sure the 
post is vertical 



Photo 10 Chamfer the top of the hand 
rail stock at 15° from both directions. 


and plumb. Cut all four end posts, 
checking to make sure they fit cor¬ 
rectly, then attach them to the 
joists with two 3 /8 x 4 in. carriage 


bolts at each end post, driven into 
counterbored guide holes. Drill the 
counterbore and guide holes, then 
drive the carriage bolts through the 
guide holes with a hammer (See 
Photo 8). Secure the carriage bolts 
with washers and %-in. nuts. 

Install the higher midposts. 

Unlike the end posts, these posts 
have square half-laps, which 
makes them easier to cut. Simply 
cut the posts slightly overlong, then 
cut a half-lap at the bottom of each 
post. Set a deck board on the joists 
as a spacer. Clamp each post in 
place, then trace the arc of the 
outer joist onto the bottom end of 
the post (See Photo 9). Cut the arc 
shape with a jig saw then attach 
the posts with carriage bolts, as 
with the end posts. Remove the 
deck board spacers. 

Build & install the railings 

The deck railings are formed by 
capturing 2x2 balusters between 
top and bottom rails, then capping 
the top rail with a wide handrail. 
Each rail is made in three sections 
to fit between the posts. The balus¬ 
ters have tenon-style tongues on 
top to fit into grooves that run the 
length of each top rail. At the bot¬ 
tom, the balusters are left full size 
and fit into dadoes cut across the 
bottom rail. To hide the bottom 
rail/baluster joints, lx 2 cladding is 
attached to the outer faces of the 
bottom rails. Double-check all Cut¬ 
ting List measurements against the 
actual distances between your 
posts before cutting the parts for 
the railings —it's reasonable to 
expect to find some variation. 

The baluster rails are cut from 
2x3 stock (you'll probably need to 
rip-cut 2 x 4s to width), and the 
handrails are fashioned from 
2 x 4s. The handrails are cham¬ 
fered on top to shed water and 
make them more comfortable to 
hold. Although you won't be cut¬ 
ting the handrails to fit until the 
railing is installed, go ahead and 


Cutting 

half-laps 

Notching a post 
to create a half-lap 
for a lap joint is easy 
to do with a table 
saw and dado-blade 
set. When notching 
large stock, like the 
4x4 post at right, 
you'll need to make 
at least two passes 
of increasing depth 
to keep the blades 
from bogging down. 
Using a miter gauge 
as a guide, feed the 
workpiece through 
the blades in the 
outlined area (Photo 
1), leaving a narrow 
nub of uncut mate¬ 
rial for the work- 
piece to ride on. 
Make another pass 
to full depth, then 
knock off the nub 
with a hammer 
(Photo 2). Flatten the 
shoulder and cheek 
of the notch with a 
chisel (Photo 3). 
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cut the chamfers now. When the chamfers are cut, the 
handrails will slope from 1 1/2 in. thick at the middles to 
% in. thick at the edges. To produce these chamfers, 
you need to make two bevel-rip cuts. While the cham¬ 
fers can be cut with a circular saw, the best tool for 
this job is the table saw. Raise the blade and tilt it to 
15°. Set the fence so it's 3 /4 in. away from the point 
where the blade will meet the stock, then cut the first 
chamfer. Turn the workpiece over and make the sec¬ 
ond bevel cut to complete the chamfer (See Photo 10). 

Miter-cut the ends of the short handrail sections at 
13° angles. Be sure the cuts on the ends of each 
handrail section are parallel. Sand the handrails thor¬ 
oughly and set them aside. 

The balusters are joined to the top rails with 
tongue-and-groove joints. Cut the groove ( 3 /4 in. wide x 
Vi in. deep) in the bottom edge of the rail. This can be 
done with a router and 3 /4-in. straight bit, using edge 
guides. But we used the table saw and dado-blade set. 
Cut grooves in all top rails (See Photo 11). 

Before making the bottom baluster rails, make the 
balusters so you can use them to guide your work. 
Begin the process by ripping and cross-cutting stock to 
the dimensions specified by the Cutting List. The balus¬ 
ters for the level section of railing are square-cut, but 
those for the angled railing sections are mitered at 13° 
on the top ends to follow the slope of the handrail 
(which follows the slope of the joist tapers). Cut the 
tongues at the ends of each baluster by setting up your 
dado-blade set to make a 3 /s-in.-deep x l/ 2 -in.-wide rab¬ 
bet cut, then run all four faces of each baluster end 
through the blade (this will create tongues that are ¥4 
in. thick and V 2 in. deep). Attach an auxiliary fence to 
your miter gauge to guide the workpieces. Also attach 
a reference block to your rip fence to align your work- 
pieces— the reference block should be Vi in. outside 
the point where the blades contact the workpiece (See 
Photo 12). To cut the tongues on the mitered balus¬ 
ters, simply adjust the miter gauge so the end of each 
baluster butts flat against the reference block. 

The bottom rails are cut with a series of dadoes to 
accommodate the bottom ends of the balusters. Start 
by laying out the dadoes on the straight rails that fit on 
the flat portion of the bridge. Tip: Cut the rails for each 
side of the bridge to length then lay them next to one 
another edge-to-edge so you can lay out baluster loca¬ 
tions on both rails at the same time. Outline baluster 
locations at each end, then mark the midpoint of the 
rail and center a baluster at that point. Lay out field 
balusters from the middle to the ends on each side. 
There are 11 balusters in total, so the spacing should 
be about 3 3 /i6 in. between balusters. Depending on the 
actual size of your stock, you may need to play with 
the spacing a bit, though. This is why it helps to have 



Photo 11 Cut a 3 /4-in.-wide x V2-in.-deep groove in the bottom 
of each top rail to hold the baluster tongues. 



Photo 12 Cut the tenon-style tongues in the top ends of the 
baluster by running each face through the dado-blade set. 


all the balusters cut so you physically lay them on the 
rails for reference. To avoid confusion as you are cut¬ 
ting, shade the waste areas with a pencil. Set up the 
dado cutter at its maximum cutting width and adjust 
the depth of cut to V 2 in. Move the rip fence out of the 
way; you'll use the miter gauge to guide the rails 
across the cutter. Run the rails over the dado head to 
remove the wood in the dado locations. Again, you can 
save some time by ganging the rails together. 

The setup is slightly different for cutting the dadoes 
in the angled rails that fit into the ramped sections of 
the bridge. For these, the dado set must be tilted at a 
13° angle. Plus, you'll need to make two passes for 
each dado, with the blades set at different heights to 
create a smooth-bottomed dado with the correct pitch. 
The first, shallower, cut should be 1/4 in. deep at the 
lower side. The shallower bite of the second cut should 
be the same depth as the higher side of the first cut. 
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Photo 13 Set the cutting angle of the dado-blade set to 13° 
and cut dadoes in the bottom rail to hold the balusters in the 
ramped railing sections. The low end of the second pass should 
be the same height as the high end of the first pass. 


Photo 14 Secure the balusters in the bottom-rail dadoes with 
glue (we used polyurethane glue) and one 3-in. deck screw 
driven into each baluster. When using polyurethane glue, mois¬ 
ten the wood slightly before applying the glue. 


This gets a little tricky, so it's a good idea to practice a 
few cuts on some 2x2 scrap first And be sure to lay 
out the baluster positions carefully, as you did for the 
rails for the flat portion. Cut all the dadoes for these 
four rails (See Photo 13). 

Assemble the railing sections using glue and 3-in.- 
long deck screws. Lay out all the parts for a section on 
a flat surface.To begin, apply glue to the baluster 
dadoes in the bottom rail. Use a disposable brush to 
spread the glue evenly Apply glue to the tongues on 
the baluster tops, too. Fit the top railing groove over 
the baluster tongues and fit the bottoms of the balus¬ 
ters into the corresponding dadoes in the bottom rail. 
Drill a pilot hole and drive one deck screw through the 
bottom of the bottom rail and into each baluster end 
(See Photo 14). Check with a framing square or by 
measuring the diagonals to make sure the section is 
square, and adjust as needed. Then, drive screws 
through the top rail and into the baluster tops. It's not 
a bad idea to clamp the section in two directions while 
the glue sets to keep it from falling out of square. 
Assemble all railing sections in this manner. 

Install the decking & apply the finish 

The decking adds greatly to the weight of the bridge 
structure. Because it is not time consuming to install, 
consider cutting the boards to fit in your shop, then 
moving them to the installation site. 

Install the deck boards you've already cut and 
notched to fit around the posts by sliding them under 
the posts, then driving a pair of 3 in. deck screws 
through the boards and into each joist. The end boards 
should overhang the fascia by Yz in. All deck boards 
that do not butt up against a post should overhang the 
outer joists by Vz in. Lay the deck boards across the 
joists, using I6d common nails as spacers between 
boards. If the deck board layout doesn't come out 


exactly right, make adjustments of less than 1 in. total 
by ripping one board (the last board before the flat 
area of the walkway is a good choice). If you need to 
remove more than 1 in., spread it out over two or more 
deck boards to preserve some uniformity. When build¬ 
ing the bridge, we did not need to make any adjust¬ 
ments to the deck board widths. The screw heads 
should be countersunk. 

Once the decking is installed, go ahead and install 
the railing sections. Set 3 in. spacers at each end of the 
opening, set the railing section onto the spacers and 
attach it to the posts at each end with deck screws. 
Then, measure the distances between posts and cut 
the pieces of the chamfered handrail to fit (you'll need 
to miter-cut the ends of the shorter sections) Attach 
the handrail with construction adhesive and a few 
screws driven up through the top rail and into the hand 
rail in each section. To conceal the dadoes and balus¬ 
ter bottoms, rip-cut some lx stock to 1 Vi in. wide, then 
cut pieces to clad both sides of the bottom rails. Round 
over the edges then attach the cladding with 6d stain¬ 
less steel finishing nails. 

Cap the posts. The caps have two parts, a square 
cap made of 5 A deck boards, which overhang the post 
by Vz in. all around, and a smaller, chamfered cap that 
is centered on top of the square cap. Cut the parts to 
the dimensions specified by the Cutting List. The 
chamfers on the smaller cap are formed by trimming 
with a chamfering bit in a router table, or by hand-fil¬ 
ing. Once the pieces are cut, installation is a matter of 
aligning them on the post and fastening them. The 
lower cap piece can be attached with two or three 
screws driven at slight angles into the post top. The 
"cap" is nailed to the brim with finish nails. 

Finally, apply a coat of stain or water sealer to the 
bridge, if desired. 
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Arbor/Trellis 

An arbor is an open, overhead structure supported by posts and 
typically used to train plants and to provide shade. 

A trellis is a vertical matrix of slats or lathe that can also be used to train plants, 

while creating an exterior “room divider.” 

When combined, these structures form an Arbor/Trellis that adds 
tranquility and privacy to your yard. 
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Arbor/Trellis 



9 Required 


(T) 11 Required 


J) 4 Required 


4 Required 


R 13 Required 


10 Required 


Mj)33 Required 


Post is shown 
3 feet below grade 
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Cutting List 


OVERALL DIMENSIONS (120 x 192 x 112 ] / 2 ") 

KEY 

PART NAME 

QTY. 

SIZE 

MATERIAL 


MAIN STRUCTURE 

A POST 

4 

5V2 X 5 V 2 X 131" 

EXTERIOR LUMBER 


B 

BEAM 

4 

IV 2 x 9 V4 x 192" 

EXTERIOR LUMBER 


C 

RAFTER 

1 1 

IV2 x 7’/4 x 120 " 

EXTERIOR LUMBER 


D 

PURLIN 

9 

1 >/2 x 3V2 x 176 V 2 ” 

EXTERIOR LUMBER 


E 

BASEBOARD 

16 

1 x 5V2 x 7'/2" 

EXTERIOR LUMBER 


F 

QUARTER-ROUND MOLDING 

16 

3 /4 X 3/4 X 7" 

PINE 


G 

COVE MOLDING 

16 

5 /8 x 2 3 /4 x 9 1 /4" 

PINE 


H 

HALF-ROUND MOLDING 

16 

'/2 x 1 x 6 V 2 " 

PINE 


I 

COVE FILLER BLOCKS 

16 

1 '/2 x l 5 /8 x 5" 

PINE 


J 

POST CAP 

4 

1 x 5'/2 x 5'/2" 

EXTERIOR LUMBER 


RAILING 





K 

HANDRAIL 

1 

14/2 x 5'/2 x 126V2” 

EXTERIOR LUMBER 


L 

STRETCHER RAILS 

4 

3 /4 x 3>/2 x 126’/2" 

EXTERIOR LUMBER 


M 

BALUSTERS 

33 

l ’/2 x l ! /2 x 34 ] /2" 

EXTERIOR LUMBER 


N 

MOUNTING BLOCK 

4 

l'/ 2 xl ] /2 x 3 ] /2" 

EXTERIOR LUMBER 


O 

HANDRAIL MOUNTING BLOCK 

4 

l >/2 x l '/2 x 2’/4" 

EXTERIOR LUMBER 


TRELLIS 





p 

MOUNTING STRETCHERS 

2 

1V2X 2V2 x 90 ] /2" 

CEDAR 


Q 

HORIZONTAL SLATS 

10 

00 

X 

X 

CEDAR 


R 

VERTICAL SLATS 

13 

lx 1 '/4 X 78" 

CEDAR 


HARDWARE REQUIRED 




1 


FINISH NAILS 


6 d, 8 d, 12 d, l 6 d 

ALUMINUM 



DECK SCREWS 


#8 x 2", #8 x 3" 

GALVANIZED 




NOTICE: Part dimensions are based 
on ideal installation conditions. For 
best results, confirm measurements 
on actual project before cutting parts. 


Arbor/Trellis 245 







































Arbor/Trellis 
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ARBOR/TRELLIS 


A pleasant refuge from the harsh 
sun is under the spreading, 
leafy branches of a tree. Unfortu¬ 
nately, it takes a tree years to 
mature enough to provide this kind 
of haven. An arbor structure, like 
this arbor/trellis, can provide a 
comparable escape after only a 
couple of weekends' work. 

The arbor consists of four 6x6 
posts supporting an open roof of 
beams and rafters. The open roof 
itself can screen and moderate the 
sun's rays, but it is really intended 
as a support for those spreading 
vines. The posts have been deco¬ 
rated with moldings, and the ends 
of the overhead beams and poles 
have been sculpted with cove and 
ovolo shapes. To make the arbor 
more of an "outdoor room," you 
can add a railing or two and a trel¬ 
lis wall. These are the basic ele¬ 
ments of an arbor/trellis structure. 
You can recombine them in any 
form to meet your own needs. 

Lay out the project area: A 
complete description of how to 
accomplish this using batter 
boards and masons' strings as 
guides can be found on pages 185 
to 187. Once the layout is estab¬ 
lished, the strings will mark the 


Detail 1: Cut the posts so 
they're a little longer than 
the finished height once 
they're set in concrete. Then, 
measure to the proper height 
on one of the posts and trans¬ 
fer the line to the other three 
posts using a line level and 
masons' string. Trim all posts 
to the same height with a cir¬ 
cular saw. 


outer edges of the posts. 

Mark each post hole with a 
spike or stake. 

Dig the post holes. Your 
best bet probably is to use a 
clamshell-type post-hole digger 
(See page 169) to make the holes. 
For posts set in concrete, make the 
holes at least three times the width 
of the posts. In cold areas, the hole 
must extend below the frost line. If 
you're unsure of the frost line depth 
in your area, contact your local 
building inspector. Dig the holes 
deeper than required and backfill 
with 2 to 4 in. of gravel. 

Cut each post longer than its fin¬ 
ished height, including the depth of 
the hole. Set, brace and level the 
posts. After all posts are in place 

and the concrete has set, 
run a line level from post 
to post as a guide, then 
trim them to equal 
height with a circular 
saw (See page 189 and 
Detail 1, above). To pre¬ 
vent the tops of the posts 
from wicking moisture 
and rotting prematurely, 
cut post caps from 3 A-m.- 
thick stock and attach 
them to the post tops 
with construction adhe¬ 
sive and deck screws. 
The edges of the caps 
should be flush with the 
edges of the posts. 

Cut the parts. While 
the 10 ft. beams and 16 


Line level 



ft. rafters are stock lengths, the 
boards you purchase will probably 
vary slightly. Cut these parts to the 
exact lengths specified in the Cut¬ 
ting List. Cut the purlins (the cross¬ 
pieces that are attached to the tops 
of the rafters) as well. 

Shape the ends of the beams, 
rafters and purlins. To give the per¬ 
gola a handsome, traditional 
appearance, the ends of the 
beams, rafters and purlins are 
trimmed to classic shapes — the 
ovolo (or quarter-round) on the 
beams and rafters, and a cove 
shape on the purlins. While it is 
possible to lay out the cuts from a 
pattern, then cut to the lines with a 
jigsaw, you'll get better, more con¬ 
sistent results if you use a router 
guided by a template to trim the 
ends. If you take this approach, 
you need to begin by making three 
templates from 14-in.-thick hard- 
board. Use the grid drawing as a 
guide for the ovolo shapes (See 
Detail 2) and cut a simple cove in 
the ends of the purlins. Make 
rough cuts to within about Vs in. of 
the cutting lines using a jig saw, 
then smooth out the cuts (here is 
where the "production work" 
comes in to play) using a router 
with a 3-in. piloted pattern bit to 


Detail 2: Use this profile draw¬ 
ing as a guide for laying out 
the hardboard ovolo template 
used to make the end profiles 
on the rafters and beams. For 
the rafters (made from 2 x 8s) 
enlarge the drawing 243% on a 
photocopier. For the beam ends 
(2 x 10s), enlarge the drawing 
310%. 
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follow the hardboard template 
Adjust the cutting depth so the 
bearing rides along the edge of the 
template. Guiding the router along 
the template edge trims the work 
to match the template After mak¬ 
ing the cuts, smooth the edges with 
a file and coarse sandpaper 
Erect the beams. Two beams 
support the overhead framing. Each 
beam is formed by two 2 x 10s, 
nailed together face to face. Each 
beam spans two posts. The first 
task in erecting the beams is, of 
course, nailing the 2 x 10s together 
with 8d galvanized common nails. 
While the beams are still on the 
ground, lay out the locations of the 
rafters on the tops. Use a framing 
square to mark both beams at the 
same time (See Detail 3). With a 
helper and a pair of sturdy steplad- 
ders, lift the beams onto the posts 
and secure them by toe-nailing 
through the edges of the beams 
and into the post caps. If you pre¬ 
fer, you can use metal saddle fit¬ 
tings that fit onto the post tops 
Tabs on the saddles are fastened to 
the beams with joist hanger nails, 
Once the beam is set onto the post, 
adjust it so the ends overhang the 
posts an equal amount 

Notch the rafters to fit over the 
beams. The notch depth is not criti- 




Detail 3: Use a framing square as a guide for gang-marking the 
rafter locations on top of the arbor/trellis beams. Follow the 
spacing shown in the drawing 
on page 246. 


Detail 4: Gang 
several rafters 
together to sim¬ 
plify cutting the 
notches that fit over 
the beams. The notches are scaled in 
depth to equal the maximum cutting 
depth of your circular saw. Make several 
passes with your circular saw to cut the 
notches, moving your straightedge guide 
about V4 in. after each cut. Clean up the 
bottoms of the notches with a chisel. 


cal, as long as they are deep 
enough to securely lap the beams 
and not cut more than halfway the 
rafters. We simply set the circular 
saw we used to cut the notches to 
its maximum cutting depth (216 in,) 
then cut out the notches with mul¬ 
tiple passes of the saw. Lay out the 
cuts first by ganging the rafters 
together face to face (See Detail 4) 
and using the spacing 
shown on 
page 246 as 
a guide. The ridges 
left in the bottom of the 
cut can be pared 
smooth with a 
chisel. 

To hoist 
the rafters 
into place, 
begin by leaning 
them against one of 
the beams Climb your stepladder 
and one by one, pull the rafters up 
and slide them across the beam 
until you can rest their ends on the 
far beam. To install a rafter, tip it 
on-edge and drop the notches over 
the beams. Toe-nail through the 
rafter into the beam (See Detail 5). 


Install all 11 rafters 
Install the purlins. 
The 2x4 purlins are installed 
much the same way as the rafters, 
except they aren't notched. Hoist 
the purlins up onto the rafters. Lay 
out position marks on the end 
rafters. One by one, roll the purlins 
on-edge, align them at the position 
marks and toe-nail them to rafters. 

While the posts can be left plain 
if you prefer, we added some deco¬ 
rative trim to enhance the tradi¬ 
tional appearance of the 
arbor/trellis. The "post trim pack¬ 
age" consists of a plain board, 
capped with a quarter-round mold¬ 
ing, installed as a baseboard. 
Around the top of the post, we 
installed mitered 2-in cove mold¬ 
ing. Several inches below that is a 
half-round molding (See Detail 6). 
Trimming out each post is a 
straightforward matter of cutting 
four pieces of each element, with 
mitered ends, and nailing them to 
the post. Use stock moldings and 
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ARBOR/TRELLIS 



Detail 5: Toe-nail the 
purlins on top of the rafters 
at IOV 2 in. intervals. The 
rafters are toe-nailed to the 
post tops. 


cut all the pieces to fit, one at a time (as opposed to 
cutting everything to a uniform measurement). Fasten 
the pieces with galvanized finish nails. 

The railing shown with this project is completely 
optional. What it does is establish a boundary that can 
transform the arbor/trellis into an outdoor room or a 
gallery. The railing is quite simple to make and mount. 
Although we use square balusters, you could buy pro¬ 
filed deck balusters and use them instead. You can also 
alter the spacing of the balusters, but do not place 
them more than 4 in. apart Cut the railing balusters to 
length from 2x2 stock. Set up a stopblock for your 
power miter saw or radial arm saw and cut all the 
pieces to the same size quickly and efficiently. Cut a 
few extra balusters. Also, save the short cutoff scraps. 

INSTALLING COVE MOLDING 

The only real complication encountered when 
trimming the posts involves the cove molding that 
attaches like crown molding at the top of each post. 

The primary hitch is the need to make and install 
"blocking" to support the molding. The size cove 
molding specified typically does not have a right- 
angle back. It is intended to be installed between a 
wall and a ceiling, so it has narrow fiats to seat 
against wall and ceiling and a relieved back to bridge 
out-of-square seams. Since the molding won't seat 
against a ceiling, it needs back support. Measure and 
cut triangular blocking to provide the support. Also 
use the blocking as a jig when miter-cutting the cove 
molding to fit: with blocking behind it, orient the 
cove molding as if the fence of your saw were a 
"wall," the bottom of the molding resting on the saw 
table. This will create compound angle cuts that cre¬ 
ate perfect miter joints when the molding is installed. 


You'll need at least four 214 in. pieces to help you 
space the balusters during assembly. These pieces later 
are used to mount the handrail. You also will need four 
3'/£ in. pieces to use when mounting the railing assem¬ 
bly to the posts. 

Cut the rails (both the stretcher rails and the 
handrail) to fit between the posts on the side or sides 
where the railing is installed. The handrail should be 
chamfered twice, so its top surface is peaked to shed 
water. It is easiest to do this cut with a stationary saw, 
such as a table saw or radial arm saw. It can, however, 
be done with a circular saw. 

Assemble the stretchers and balusters. Begin by 
laying out three balusters and two of the stretcher 
rails. Position a baluster roughly at each end of the 
assembly, and one at dead center. Lay the stretcher 
rails on the balusters, one at the top, one at the bot¬ 
tom. Nail the rails to the center baluster. With the first 
baluster in place, slide two more balusters into posi¬ 
tion beneath the rails, one on either side. Use the 214- 
in.-long pieces of the baluster stock to space and align 
the balusters. Nail the new balusters in place. Keep 
adding balusters, using the spacer blocks to position 


Cove 


the new ones, 
checking periodi¬ 
cally to ensure that 
they are square to 
the rails. When all 33 
balusters are nailed 
in place, turn the 
assembly over and set 
the second two 
stretcher rails in place. 
Align these rails and nail 
them to the balusters. 

Mount the railing 
assembly. With some assis¬ 
tance from a helper, carry 
the railing assembly to the 
installation area. Clamp 
temporary supports to the 
posts and set the rail¬ 
ing assembly in place. 

Slip a mounting block 
(a 31£-in.-long piece of 
2x2) between the 
stretcher rails, align it 
so it is flush with the 
stretcher rails top and 
bottom and mark its 
location on the post. 

Do this at the top and 
bottom on both posts. 
Move the railing 


Blocking 



Half- 

round 



Quarter- 

round 


Base¬ 

board 


Detail 6: Trim out the posts with 
decorative molding for a more ele¬ 
gant appearance. The cove mold¬ 
ing, half-round molding and 
baseboard with quarter-round all 
are mitered at each corner. 


250 Outdoor Living — The Ultimate Project Guide 







assembly out of the way. Screw a mounting block to 
the posts at each marked location. Lift the assembly 
back into position. Drive nails through the stretcher 
rails into the mounting blocks. (See Detail 7). 

Mount the handrail. The spacer blocks you used to 
help assemble the railing are now used to mount the 
handrail. Set the handrail in place atop the upper 
stretcher rails. Select four spots for the mounting 
blocks and mark the handrail. Remove the handrail 
and screw the mounting blocks to the underside. Put 
the handrail back, settling the mounting blocks down 
between the stretcher rails. Drive nails through these 
rails into the mounting blocks. 

We added a trellis to this project design to function 
as a screen, creating a bit of privacy without com¬ 
pletely blocking the passage of light and breezes. It 
can, of course, support vines and other climbing 
plants. There are many options you could choose for 
trellising: you could create a three-walled room using 
trellising, railings or a combination of the two, you 
could trellis all four walls and create doorways in one 
or two of the trellis walls; or, you could make a walk¬ 
through by "walling'' parallel sides. Cut the trellis parts. 
The trellis consists of two mounting rails, 10 horizontal 
slats and 13 vertical slats. Cut the parts to the dimen¬ 
sions specified in the Cutting List. 

Fasten the vertical slats to the mounting rails. The 
slats, both vertical and horizontal, are located 6 in. 
apart, on center. Mark out the locations of the vertical 
slats on the mounting rails. On the vertical slats, mark 
the bottom edges of the two mounting rails. Pick a slat 
to get started. Apply a dot of construction adhesive 
and press the slat into place. Use a try square to 
ensure that the slat is perpendicular to the mounting 
rail, and check the 
alignment marks. 

Nail or screw the 
parts 


Hand rail 



together (if you own a pneumatic sta¬ 
pler, this is a perfect opportunity to use it. One by one, 
align the rest of the slats on the bottom mounting rail, 
making sure each is at right angles to the rail. Using a 
spacer made from scraps expedites this setup work. 
After all the slats are fastened to one rail, line up the 
second rail and fasten the slats to it. 

Turn the trellis assembly over and attach the hori¬ 
zontal slats to the vertical slats and the rails. Use spac¬ 
ers to align the horizontal slats (See Detail 8) The gap 
between the mounting rails and the adjacent horizon¬ 
tal slats is 4V& in. Cut a couple of scraps to that width. 
Lay them on the vertical slats, tight against one of the 
rails. Slide a horizontal slat against them and adjust its 
position end-to-end. Fasten this slat to each of the ver¬ 
tical slats. Use these same spacers to position and 
attach a slat on either side of both rails. Now cut a 
couple of spacers that are 434 in. wide. Use these in 
the same way to position the other hor¬ 
izontal slats. 

Mount the trellis to the 
posts. Clamp scraps of 
wood to the posts where the 
mounting rails are to be 
attached. With a helper, lift the 
trellis into position and rest it on 
the clamped-in-place supports. Drill 
angled pilot holes through the rails 
into the posts. Drive a screw into each 
hole, securing the trellis to the posts. 
Unclamp the temporary supports. 



Detail 8: Use 
spacers as guides for 
installing the horizontal trellis 
slats. The gap between the outer slats 
and the rails is narrower than the gaps 
between inner slats. 


43/4 in 


4'/8 in. 
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GARDEN 

STRUCTURES 


"Jhe appeal of the garden is hard to capture in words. 

To the casual observer, it is far from glamorous: 
toiling in the dirt and weeds under the hot sun or in the 
cold and rain. But for those in the know, 
the appeal and the rewards are as obvious as they are 
hard to describe. Like any other pursuit, 
how well we enjoy the pleasures of gardening is greatly 
impacted by the tools we have at our disposal. 

And even though the basic “tools” for the gardener are 
quite simple — sun, dirt, seeds, a shovel 
and a watering can chief among them —adding a new 
garden structure, like a greenhouse or even 
a basic cold frame, opens up a whole new world 
of garden possibilities. 
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COMPOSTING PEN 


This clever design makes a potentially unsightly structure a pleasant addition 
to your garden area — and it provides a great way to recycle 
organic wastes as fertilizer for your plants. 


Cutting List 


OVERALL DIMENSIONS (43 x 82'/2 x 37") 


KEY PART NAME 

QTY. 

SIZE 

MATERIAL 


SCREEN PANELS (PER UNIT, 7 UNITS REQUIRED) 

A TOP/BOTTOM 

2 

1 x 3 x 36" 

PRESSURE TREATED PINE 


B SIDE 

2 

I x 3 x 34" 

PRESSURE TREATED PINE 


C CORNER BLOCKS 

4 

1 ] /2 X 3'/2 X 3‘/2" 

PRESSURE TREATED PINE 


BIN COMPONENTS 

D POST ELEMENT 

6 

3'/2 X 3>/2 x 36 7 /8" 

PRESSURE TREATED PINE 


E BRACES 

2 

1 x 2 3 /8 x 32 5 /8" 

PRESSURE TREATED PINE 


F BRACES 

2 

1 x 2 3 /8 x 29 7 /8" 

PRESSURE TREATED PINE 


HARDWARE REQUIRED 

DECK SCREWS 


#8 X 2'/2" 

GALVANIZED 


HOOKS & EYES 

8 

>/4 x 2 1 / 2" 



FENCING (OR POULTRY) STAPLES 


3 /4" 



WIRE MESH FENCING 


36" X 25'-roll 
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Composting Pen 
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Composting Pen 



PLAN VIEW 
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M aintaining an attractive, tidy 
yard with healthy shrubs and 
trees, beautiful flowers and a lush 
lawn can produce a mountain — 
well, at least more than a molehill — 
of garden trash like grass clippings, 
pruning cutoffs and leaves. The 
costs of landfilling all this good 
organic material are driving many 
homeowners to turn back to an old- 
time solution: composting. Given 
some time and a little encourage¬ 
ment (in the form of shredding and 
periodic turning), those garden and 
yard wastes can be transformed into 
a nutrient-rich soil amendment. It 
doesn't take a lot of work on your 
part to produce compost, but it does 
require some forbearance. If you 
value tidiness and attractiveness, 
the vision of a loose, unsightly heap 
of decomposing organic matter is 
off-putting. 

But here's a solution: This com¬ 
posting pen allows you to tidy up 
that pile, and in the bargain, organ¬ 
ize and structure this practical gar¬ 
den process. The structure shown 
has two cubicles. But the modular 
nature of the construction makes it 
easy to expand into a three- or four- 
cubicle unit. 

Once assembled, the composting 
pen can be carried by two people, 
so it doesn't have to be permanently 
sited. But if you think it appropriate, 
you can anchor it to the ground 
with foot-long pieces of rebar driven 
through the frames into the ground. 

Make the posts 
& screen frames 

Cut the 4x4 posts that support 
the screens. To improve the 
appearance of the composting pen 
and to prevent pooling on the post 
tops, we beveled the post tops on 
all four sides. There are several 
ways this can be accomplished: we 
used a power miter saw (See Photo 
1). After cutting the frame pieces 
to size, save the cutoff pieces to 
make the 28 corner blocks needed 
for the screens. 



Photo 1 Bevel all four sides of each post top at a 45° angle. A power miter saw is an 
excellent tool for this task. Set up the saw and position the workpiece so the blade 
exits at the midpoint of the post end. 



Photo 2 Attach the frame tops and bottom to the sides using construction adhesive 
and galvanized deck screws to fortify the joint. Be sure to drill pilot holes before driv¬ 
ing the screws. 
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COMPOSTING PEN 



Photo 3 Corner blocks cut from the cutoff pieces of the frame strengthen each frame 
and help keep it from falling out of square. Attach the corner blocks with construction 
adhesive and deck screws driven through the frame and into the blocks. 


The 3-in.-wide stock for the 
tops, bottoms and sides is ripped 
to width from x 6-in. stock 
(actual size is approximately 1 x 
514 in.), which is usually made for 
use as deck boards. Some of the 
narrow strips left over from ripping 
can be used to make the diagonal 
braces installed later. After ripping 
the stock, cross-cut the screen 
frame parts to length. 

The four strips making up each 
frame are joined together with 
construction adhesive and galva¬ 
nized deck screws. Apply a modest 
bead of adhesive to the end of a 
side, and butt the overlapping top 
or bottom against it. Drill pilot 
holes and drive two screws into 
the joint (See Photo 2). 

When the basic frames are 
assembled and squared, cut the 



Photo 4 Apply a finish to the posts and frames before attaching the mesh. The finish 
improves the appearance of the project and also helps extend its life by protecting the 
wood. 


NOTICE: We used pres¬ 
sure-treated pine to build this 
project. It is an inexpensive 
building material that with¬ 
stands ongoing exposure to 
moisture and insect infesta¬ 
tion. And when painted or 
treated (we used a redwood- 
colored, UV-resistant wood 
stain) it can be as attractive 
as any other exterior wood. 
But because the chemicals 
used to treat the lumber are 
potentially health threaten¬ 
ing, you should take plenty of 
precautions when handling 
pressure-treated stock. The 
greatest hazard is created by 
sawdust generated when the 
wood is cut, so always wear 
a particle mask when sawing 
or drilling treated lumber. 
Also wear gloves when han¬ 
dling it and clean up sawdust 
and cutoff scraps immedi¬ 
ately. Do not bum any wood 
or sawdust that has been 
pressure-treated. 
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Photo 5 Use masking tape to mark cutting lines on the metal 
mesh. The mesh used here is a galvanized product with Vi in. 
grids sold in 36-in.-wide rolls. 


Photo 6 Attach the mesh to the fronts of the frames with fenc¬ 
ing staples. These galvanized fasteners are sometimes called U- 
nails. Drive a staple every 6 in. along each side of the frame. 
Make sure no cut wires extend past the edges of the frame. 


corner blocks. Apply adhesive to one of the corner 
blocks and press it firmly into an inside corner. Drill 
pilot holes and drive screws through the frame mem¬ 
bers and into the angled edges of the block, drawing 
the blocks tight (See Photo 3). Assemble all seven 
frames. 

If you are going to paint or stain the compost bin, 
the time to do it is before the mesh is attached. You'll 
be able to get finishing materials onto all the surfaces 
and edges. We applied redwood-colored UV-protected 
wood stain to the parts (See Photo 4). 

Cut seven 3-ft.-square pieces of the wire mesh. We 
used 36-in.-wide rolls of galvanized wire mesh with x /i 
in. grids. To mark the mesh for cutting, lay a frame on 
top of it and apply masking tape at the cutting point 
(See Photo 5). Cut the mesh to length with aviator 
snips. Use aviator snips. Make the cuts as close as 
possible to a crosswire in the mesh, so you don't have 
sharp ends jutting out. Using fencing staples (galva¬ 
nized U-shaped nails), attach a piece of mesh to each 
of the wooden frames (See Photo 6). The middle 
divider has mesh on both sides of the frame. 


Assemble the composting pen 

Select a frame and clamp a post to each side. The 
bottoms of the posts should be flush with the bottom of 
the frame. Drill pilot holes and drive screws through 
the frame sides into the posts (See Photo 7). Make up 
two more subassemblies like this one — a frame with a 
post attached to each side. Use one of the remaining 
frames to connect two of the subassemblies. Clamp the 
frame to a post in each subassembly, align these parts, 
then screw them together. Clamp another frame to the 
assembly and screw it in place at the third post-and- 
frame subassembly (See Photo 8). When you are 
through, you will have two bins that are connected and 
open in the front. 

Mount the removable frames. These provide access 
to the bins so you can turn the composting materials 
easily, or reach in to shovel the compost out once it 
has decomposed sufficiently. Each of these frames is 
held in place with four ordinary hook-and-eye latches. 
Stand the removable frames in the openings in the 
assembly and clamp them to the posts. Drill pilot holes, 
then screw the hooks into the posts near each corner. 
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COMPOSTING PEN 



Photo 7 Attach the frame between posts with galvanized deck screws. Make sure the 
bottoms of the frames align with the bottoms of the posts. 



Photo 8 Complete the post-and-frame assembly by driving screws into the last frame 
and into a shared corner post. You can do this step in your construction area or move 
the assembly parts on site and join them together there. 


Mark the spots where the screw 
eyes fall onto the frames, then drill 
holes and attach the screw eyes 
(See Photo 9 and Photo 10). 

Mount the diagonal braces at 
the top corners of the cubicles. The 
braces simply stiffen the unit and 
keep the sides from flexing in and 
out. Miter one end of each of the 
four cutoff strips of s /4 deck board 
left over from ripping the frame 
stock. Lay the braces in place on 
the tops of the bins and mark the 
cuts to be made to the other ends 
(See Photo 11). Trim the braces to 
the cutting lines, then screw them 
to the bins. 

Install the composting pen in 
your yard. Choose an inconspicu¬ 
ous site that is convenient to your 
gardening areas. Avoid installing 
the pen near any permanent struc¬ 
tures (the one built here is fairly 
attractive compared or other 
designs, but little can be done 
about the odors that can be cre¬ 
ated). To help keep the pen sta¬ 
tionary, drill holes in the bottom 
frames on each end and drive a 
12-in.-long section of rebar 
through each hole and into the 
ground (See Photo 12). 

Using the composting pen 

Raw materials for the compost 
can be accumulated in one cubicle. 
After you mow your grass, empty 
the clippings into one of the units. 
After weeding the garden, thinning 
plants, pruning shrubs and bushes, 
add the accumulated organic 
waste to the clippings. Even com¬ 
postable kitchen scraps can be 
added to the compost recipe. Peri¬ 
odically, open up the front of the 
bin and shred the decomposing 
material. The newly shredded 
material is then transferred into 
the second cubicle. Before long, it 
is broken down by microbial activ¬ 
ity and is ready to be spread in the 
garden. 
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Photo 9 Attach the screw eye hooks to the posts first, then mark the spots where 
they fall across the posts with a pencil. Attach the eyebolts for the screw eyes at these 
spots. The screw eyes hold the removable frames in place but allow you to remove 
them easily for turning or removing compost. 


Photo 10 Make sure the screw eyes at 
the center post are far enough apart that 
they do not interfere with one another. 



Photo 11 Lay the mitered frame braces across the tops of the 
bins and scribe cutting lines at the free ends using a combina¬ 
tion square. The braces greatly increase the sturdiness and 
wrack-resistance of the composting pen. Apply a finish to the 
frame braces before attaching them with screws. 


Photo 12 Stake the composting pen in place by driving 12-in.- 
long pieces of rebar through holes drilled in the bottom frame 
pieces near each end of the unit. 
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COLD FRAME 

A cold frame lets you get a jump on the 
growing season come spring or even prolong 
your fall harvest. In just an afternoon, 
you can use this plan to turn an old window 
sash and a sheet of plywood into a versatile, 
portable cold frame. 



OPTION: BUY A COLD FRAME KIT 

If you'd rather not build your cold frame 
from scratch, you can build one using a pre¬ 
fabricated kit instead. The one shown here is 
composed entirely of precut parts that come 
ready to assemble. The light panels are made 
of polycarbonate plastic, and the framework is 
aluminum. Kit-built cold frames come in a 
number of shapes and styles, but the primary 
difference between them is the number of light 
panels that open up for plant access. 
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Cold Frame 



29 l /2" 


42 Vi" 


CONSTRUCTION NOTE: 

We built this cold frame using a 29 1 /£-in,-wide, 42 1 /2-in.-long 
storm window. If you are unable to find a window sash with these 
dimensions, you don't need to go searching for a different plan. You 
can adapt this plan to fit any window sash you have on hand, simply 
by following the step-by-step instructions on pages 106 to 109. Or. 
you can build a sash to these dimensions from 1 x 4 stock, %-in 
window stop molding and plastic sheeting or Plexiglas 


42 V2" 


23'/4 


29V2" 


Short Support 
Dowel Detail 


J . 

| ■ 

. 1 


2 in. 



E 

D 


5 in. 


// 


Cutting List 


OVERALL DIMENSIONS (42^ 

X 29 Vz X 23‘/4") 



KEY 

PART NAME 

QTY 

SIZE 

MATERIAL 

A 

WINDOW SASH 

1 

11/8 X 29'/? X 421/2" 

N/A 

B 

TOP 

1 

3 /4 x 6 X 41" 

EXTERIOR PLYWOOD 

C 

SIDES 

2 

3/4 x 29/2 x 231/4" 

" 

D 

FRONT 

1 

3/4 x 6 x 41" 

" 

E 

BACK 

1 

3/4x41 x 22 W 

" 

F 

SHORT SUPPORT 

1 

3/4-D1A. x 7" 

HARDWOOD DOWEL 

G 

LONG SUPPORTS 

2 

3/4-DIA. X 261/2" 

HARDWOOD DOWEL 
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COLD FRAME 



In the project shown here we use an old 
storm window sash of a specific size to build 
a cold frame. However, these step-by-step 
instructions are designed so that you can 
build your cold frame with a sash of any size. 

1 Measure the length, width and thickness 
of your window sash. Record these dimen¬ 
sions. 


2 Determine how wide to make the side 
panels for the cold frame. Starting from 
one corner of a sheet of 3 A-in. exterior ply¬ 
wood, measure off the width of the sash 
along the bottom edge of the plywood and 
make a mark. Draw a 2-ft.-long perpendicu¬ 
lar line from this mark using a carpenter's 
square as a guide. This line represents the 
back edge of the side panel. 
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4 Lay out the sloping edge of the side panel. Start by 
measuring 6 in. up from the lower left corner of the 
plywood to mark where the bottom of the slope begins. 
The top of this sloped line intersects the reference line 
you drew in Step 3. To find this point of intersection, sub¬ 
tract 1 in. from the width of your sash. Using a metal 
rule, measure out that amount (sash width minus 1 in.) 
and pivot the rule at the bottom-of-the-slope point until 
it intersects with the reference line. Connect the top and 
bottom slope points with a straight line. 

Lay out the top of the side panel: Draw a line from the 
top of the sloped line over to the back-of-side-panel line 
to mark the top of the panel. This line should be parallel 
to the bottom edge of the side panel. 



5 Lay out cutting lines for the sash on the side panel. 

Notice in the drawing on page 105 that the sash fits 
into a notch at the top of the side panels. To mark for 
this notch, draw a short line in from the top of the 
sloped line. Use a square to make this short line perpen¬ 
dicular to your sloped line and as long as your sash is 
thick. At the bottom of this sash notch line, draw a sec¬ 
ond line parallel to the sloped top line back to the left 
edge of the plywood. When you cut out the side panel, 
you'll cut along the sash notch line and the inside 
sloped line. 
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6 Cut out the side panel using a jig saw 
and a straightedge guide. Be sure to 
cut the sloped edge along the cutting 
line you drew in Step 5, not the original 
top slope reference line. 

Use this first side panel as a pattern to 
trace the other side onto a piece of ply¬ 
wood, then cut out the second side. 


t 

1 

3 

l 

I] 



Cutting line for 
sloped edge 


7 Measure and cut the front, top and back pieces. The 
length of the these parts should be equal to the 
length of your sash, less 1 % in. Both the front and top 
are 6 in. wide. One long edge of the front must be 
beveled to correspond with the sloped edges of the 
sides. The top must also be beveled along one edge to 
match the sash notch angle. The other long edges of the 
front and top are square. Use the side panels as a refer¬ 
ence for determining the bevels you'll need to cut on the 
top and front. Then rip the front and top pieces to width 
with a circular saw set at the appropriate bevel angles. 
Cross-cut the parts to length. 

Rip and cross-cut the back panel to size. Its length 
should be 1 % in. shorter than your sash length. The 
width of the back is 3 A in. shorter than the height of the 
sides. 




8 Glue and screw the cold frame 

together. Assemble the back and side 
panels first. Run a bead of moisture- 
resistant wood glue along the ends of 
the back, set it in between the side pan¬ 
els and fasten the parts with countersunk 
1^-in. galvanized deck screws. A couple 
of wood screws clamped to the bottom 
edges of the sides make it easy to stand 
the sides upright while you fasten the 
parts together. 

To complete the box assembly, attach the 
top and front panels between the sides 
with glue and screws, making sure the 
beveled edges are correctly oriented on 
the side panels. 

Prime all inside and outside surfaces of 
the cold frame box, then topcoat with 
two coats of exterior-grade latex paint. 


266 Outdoor Living — The Ultimate Project Guide 





















9 Attach the long lid supports: Cut the long dowel supports so 
they're about 3 in. shorter than the width of the cold frame. 
Hold each dowel 1 in. up from the inside, bottom edges of the 
side panels. Drill a pilot hole 1 in. from the ends of the dowels 
closest to the cold frame front and through the side panels. 

Slip a bolt through each pilot hole and fasten with a washer 
and locknut to hold the dowels in place while allowing them to 
pivot. Install broom clips to the side panels near the opposite 
ends of the dowels to hold them in place when not in use. 

Install the short lid support. This support, mounted to the front 
of the cold frame, holds the sash open at two settings for ven¬ 
tilation. Cut a 7-in. length of 3 A-in.-dia. dowel, and mark it 2 in. 
from one end. Position the dowel so the 2-in. mark is about 1 
in. below the top edge of the front panel, centered from side 
to side. Drill a pilot hole through the dowel where you've 
marked it and through the front panel. Install the dowel with a 
bolt and nut. When you pivot the dowel one way or the other, 
it will hold the sash open either 1 in. or 4 in. 





Fasten 3-in. lift handles to the side panels of the box and to 
the lower rail of the sash. Refer to the drawing on page 105 
for general placement of the handles, and be sure to use galva¬ 
nized or brass handles and screws. Place them so the cold frame 
balances comfortably when you lift it up. 

Install the sash. Attach two hinges to the top of the sash, about 6 
in. from each end. We used 3-in. galvanized butt hinges, but brass 
hinges would work, too. Set the sash in place on the cold frame, 
and fasten the hinges to the top of the cold frame. 



A A Drill lid support holes in the sash. 

I The long lid supports fit into 
l-in.-dia. holes drilled V4 in. deep into the 
bottom of the sash. The holes hold the lid 
supports securely to prop the sash open. 
To mark the sash frame for the holes, sim¬ 
ply prop the sash open and trace around 
the ends of the supports. Drill the holes 
with a Forstner bit in a drill/driver. 
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GREENHOUSE 


The crown jewel in any gardener’s crown, a personal greenhouse 
opens up countless new possibilities for the true gardening enthusiast. 
And when built from a kit, like the one above, they’re a snap to build. 



Greenhouse Project: A 3-step overview 


Assemble the frame (271 to 274) 


Install panels & roof vents (276 to 27 i 


Hang the door (278 to 279) 
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Greenhouse styles 



In addition to the freestanding greenhouse featured in 
this chapter, you can also find kits for greenhouses that 
are attached to your house (left) or are designed to 
cover a deck or patio (above). 



GREENHOUSE ACCESSORIES 

Part of the fun of building a green¬ 
house is customizing it by adding a 
few unique bells and whistles. Kit 
manufacturers can get you started 
down this trail with a few optional 
devices. 


A hydraulic lifter activated by changes in 
temperature can keep your greenhouse 
from turning into a steamroom if it gets 
warm outside and you're not around to 
manually open the vents. As the tempera¬ 
ture rises, the hydraulic oil expands and 
lifts the vent. 


This photo shows a louvered exhaust fan that can be wired to a "smart" ther¬ 
mometer. If the temperature in the greenhouse rises above a predetermined 
level, the thermometer signals the exhaust fan to kick in and vent the hot air. 
Another type of thermometer (seen at the far right of the photo) records the 
minimum and maximum temperature in the greenhouse on a day-to-day basis. 

Kit manufacturers and many nurseries also sell shelves, racks and tables 
designed for use in a greenhouse. 
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Floor options for greenhouses 



Loose fill such as bark or landscaping rock is a suitable floor 
material for most light-use greenhouses. You'll still need to 
provide a frame or curb to contain the material and anchor the 
structure. 



The paver-and-landscape-timber foundation used in our 
featured project is made by bolting four landscaping timbers 
together, then setting pavers into a bed of sand, as you would for 
any paver patio project. In addition to its attractive appearance 
and durability, the hard surface make it practical and easy for the 
homeowners to run power service to their greenhouse. 


GREENHOUSE KITS 

Of the many yard and garden 
structures for which kits are available, 
greenhouses may make the most 
sense. The typical built-from-scratch 
greenhouse (with its inevitable bro¬ 
ken glass panels or cloudy, unappeal¬ 
ing plastic) can't compete with the 
durability and appearance of the high- 
strength polycarbonate panels fea¬ 
tured in most quality greenhouse kits. 
And after all, a greenhouse is really 
nothing more than a skeleton that 
supports a see-through skin. 

The greenhouse parts are delivered 
packaged in just a couple of elon¬ 
gated cardboard boxes. Don't tear 
open all the packaging! The parts for 
each subassembly—the gable-end 
walls, the side walls and so forth — 
are bundled together. You can avoid 
confusion by leaving each bundle 
intact and unopened until you are 
actually ready to assemble the parts. 
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GREENHOUSE Step One: Assemble the frame 



Photo 1:1 To avoid confusion, wait until you're ready to assemble each wall section 
before opening the bundle containing the parts to make the section. Check the parts 
against the inventory as you lay them out in roughly the sequence they’re installed. 


E very gardener worth his or her 
mulch has wished for a green¬ 
house at one time or another. For 
the handyman, a small greenhouse 
project seems eminently do-able. 
Seems do-able, that is, until you 
get deep into designing the framing 
and sorting through the glazing 
options. Then it looks awfully com¬ 
plicated. 

At that point, a greenhouse kit 
looks better and better. All the vex¬ 
ing decisions involving materials 
choices have been made. The 
design will have been tested and 
proven. All you have to do is spend 
a weekend assembling the parts, 
then the gardener in you can cut 
loose. 

The greenhouse kit we selected 
is the Danish-made Juliana model, 
distributed in this country by Car- 
denStyles of Bloomington, Min¬ 
nesota. The greenhouse has 
virtually unbreakable polycarbon¬ 
ate glazing panels that mount in a 
framework of extruded aluminum 
members. Everything is cut to pre¬ 
cise (metric) measurements. With a 
little help, you can easily assemble 
and glaze the unit in a weekend. 

In a nutshell, the process is to 
assemble each of the walls before 
setting any of them up. The struc¬ 
ture is light enough that any wall 


can be lifted and carried by one 
person. You set up the walls, then 
add the roof framing and the roof- 
vent frames. Then the entire unit is 
glazed, the door is hung and the 
structure is anchored to its founda¬ 
tion. 

Site preparation is minimal. 
You'll probably want to remove sod 
from the site, and it should be level 


and reasonably well compacted. 

But this is an easy job, because you 
don't need to set up batterboards 
and run lines outlining the perime¬ 
ter. The foundation almost sites 
itself. For the project shown here, 
the homeowner chose to install a 
loose- paver floor framed with land¬ 
scape timbers (See page 270). 



SECURING YOUR GREENHOUSE 
TO THE FOUNDATION 

When preparing your construction site, take into 
account that the greenhouse will need to be fastened 
somehow to the earth. If you're laying a paver or 
loose-fill foundation, install landscape timbers around 
the perimeter of the construction area (See Photo, pre¬ 
vious page) so you can simply screw the greenhouse 
sill plates to the timbers (See Photo, left). Normally, 
this is done after the kit is completely assembled. Drill 
holes through the sill and drive 3-in. screws through 
the holes into the wood. If you're pouring a concrete 
slab to support the greenhouse, insert threaded J-bolts 
(See page 187) into the fresh concrete. Position the J~ 
bolts so the greenhouse sill plates will be centered on 
top of them. 
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GREENHOUSE Step One: Assemble the frame 



Photo 1:2 Mechanical fasteners are used to join 
the frame members. Here, square-headed bolts fit 
into T-slots in the corner post. An open slot on the 
sill is fitted over the threaded end of the bolt. 



Photo 1:3 
Diagonal braces 
are fastened 
across the struts 
that function as 
studs in the front ' 
wall frames sur¬ 
rounding the 
door opening. The 'i 
braces make the i 
walls more rigid, j 
which is espe¬ 
cially useful on 
the front wall due 
to stress from 
opening and dos- 1 
ing the door to 
the greenhouse. 



Photo 1:4 Connecting plates are used to join the rafters 
together at the peak. 


Photo 1:5 "L"-angled connector plates join the rafters and the 
corner posts at the eave area of the greenhouse. The ends of the 
braces are attached to the same "L" connector on the post. 
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ONE: Assemble the framing 

Start assembly of the frame 
walls with the front wall, then build 
the side and back walls. After all 
walls are complete, erect them and 
join them together. 

Front wall: Unpack the parts for 
the front wall and practice arrang¬ 
ing them according to the diagram 
in the assembly instructions (See 
Photo 1:1). By laying out the parts 
in the proper arrangement, you'll 
see what needs to be done. Each 
part in the drawing is numbered, 
and that number is printed on the 
actual part in the bundle. The 
instructions include small drawings 
of each connection that must be 
made to assemble this wall, so 
consult them wherever a detail isn't 
immediately obvious. 

As you study the instructions for 
assembling the front wall, you will 
see there's a sequence suggested. 
This general sequence can be fol¬ 
lowed when building the side walls 
and back wall as well. 

• Begin assembly at the bottom 
left corner of each wall frame, con¬ 
necting the sill to the corner post 
(See Photo 1:2). 

• Move across the sill, installing 
diagonal metal braces that connect 
the struts ("struts" correspond to 
wall studs). (See Photo 1:3) 

• Next, the two rafters are joined 
together at the peak, using a spe¬ 
cial plate — it will be marked. Slide 
this unit into position so it can be 
joined with angle plates to the two 
corner posts (See Photo 1:4). 

• Connect the corner posts to 
the sill by bolting an angle plate 
and horizontal and diagonal braces 
to the post (See Photo 1:5). 

• Connect horizontal braces to 
the doorway studs, then add the 
door header (See Photo 1:6). 

With a sense of direction estab¬ 
lished, break out the bolts and nuts 
and begin connecting the parts. 
You'll see immediately that each 
strut has a continuous slot formed 
into it to accommodate a bolt head. 



Photo 1:8 Begin erecting the wall frames. Start with the back wall and one of the 
side walls. The frames are lightweight, but you'll need two people to connect them. 



Photo 1:9 

The side walls 
and gable walls 
are joined at 
shared corner 
posts. The side 
walls are con¬ 
nected to the 
corner posts 
with screws. 
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GREENHOUSE Step One: Assemble the frame 



Photo 1:10 
After all four 
walls are 
erected, raise 
the ridge pole 
and fit the ends 
into the open 
"V's" formed at 
the tops of the 
front and back 
gable peaks. 


house model 
shown here, the 
pole has flanges 
that fit into slots 
in the rafters. 
You'll need to 
flex each wall 
outward momen¬ 
tarily to slip the 
pole into place. 
Make sure your 
ladders are set 
up on firm 
ground. 


Mating parts have either holes or notch-like slots for 
the bolts. Thus the connection points are pretty obvi¬ 
ous. Alignment adjustments are made by moving the 
bolt in the slot. As you join the parts, thread nuts onto 
the bolts and tighten them with a nut driver. 

You should note that the sills and corner posts don't 
meet in a closed corner; instead there's a gap or notch, 
which is for the side wall's sill. The same is true at the 
joint between the corner post and the rafters. An 
angled plate is bolted first to the corner post. A cross 
brace and a diagonal brace go on the bolts that secure 
the plate to the post. After the door and wall posts and 
the braces are all secure, you bolt the rafters to the 
corner post via the angled plate. A gap is to be left 
between post and rafter, so the side wall's top plate, 
which doubles as a rain gutter, can link into place. 

Don't worry too much about getting all the parts 
perfectly aligned and squared up at this point. The wall 
will take shape and assume a reasonable rough align¬ 
ment as you bolt the parts together, and that's all you 
need to focus on at this point. Later, as the walls are 
set up and joined together, the alignment will become 
more refined. And installing the glazing will force 


everything into perfect alignment. 

For now, bear in mind that you may need to loosen 
a few nuts to allow parts to shift so one wall can be 
connected to its neighbor. In other words, you don't 
need to tighten the nuts "for the ages," you just may 
need to loosen them to make slight adjustments after 
they are installed. 

The other walls are assembled one by one. Just do 
one at a time, and don't open a bundle of parts until 
you are going to assemble them. Lay out the parts 
according to the diagram in the manufacturer's assem¬ 
bly instructions. It is reasonable to follow the same 
general sequence you'll follow when assembling the 
front wall. Start at the lower left corner of the layout 
and work your way up and across the unit, roughly 
aligning them and bolting the parts together. 

The rear gable wall closely approximates the front 
wall — it simply lacks the doorway. The side walls are 
composed of only seven pieces, and they lack corner 
posts (See Photo 1:7). This is because the gable walls 
contain the structure's corner posts. 

Erect the wall frames. Lift the rear gable wall and 
stand it on the foundation. While your helper holds 
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Photo 1:11 
Fasten the 
rafters to the 
ridgepole and 
the side wall 
sills. The holes 
and slots are 
predrilled so you 
don't need to 
worry about 
spacing the 
parts. 



that wall, lift a side wall and bring it into position (See 
Photo 1:8). The sill and plate of the side wall fit into 
the spaces left for them in the gable wall. While you 
should get a good fit at the sills, you may need to 
loosen some of the bolts in the gable walls to adjust 
the space for the plate/gutter. Attach the side wall to 
the back wall post (See Photo 1:9). After the first side 
wall is locked in place, connect the second side wall to 
the gable wall. 

Erect the front gable wall last. The other three walls 
should be pretty much self-supporting, so you and your 
helper can each take a side of the rear wall and get it 
tied into the structure quickly. 

Install the roof frame. The primary roof member is 
the ridge. The heads of the mounting bolts catch in 
slots in the undersides of the rafters, and the bolt 
shanks pass through short slots cut in the flange on 
the bottom of the ridge. 

Thread a nut on a bolt, catch the head in the rafter's 
slot and slip the bolt a couple of inches down the slot. 
Turn the nut finger tight, just to hold the bolt in place. 
Do this with one bolt at each rafter. Set up stepladders 
inside the greenhouse, one at each gable wall. You 


hold one end of the ridge, and a helper holds the other 
end. You both go up the ladders, lift the ridge up and 
clear of the structure, then lower it into place (See 
Photo 1:10). One of you probably will need to push the 
rafters out a bit so the ridge can drop into place, with 
the flange beneath the rafters. Pull the rafters tight 
against the ridge, and the bolts can be slid up the slot 
and right into the niches cut for them in the ridge's 
flange. Tighten the nuts with a nut driver, and the 
ridge is secure. 

Struts, which correspond to rafters in a stick-framed 
roof, are installed next (See Photo 1:11). The locations 
for the struts are clearly indicated by holes bored in the 
ridge's flange. You slip a bolt into the continuous slot 
in the strut, lay the strut's end on top of the ridge 
flange and the bolt shank will drop through the hole in 
the flange. Thread on the nut and tighten it. At the 
lower end, the struts bolt to the side wall top plate in 
the same way. 
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GREENHOUSE Step Two: Install the panels & roof vents 



Photo 2:1 Slip the rubber gasket that holds the top edge of the roof panel 
over the ridgepole flange at the top of each roof panel opening. Also snap a 
gasket into the bottom edge of each roof panel. 



Photo 2:2 After securing the top edge of the roof panel in the gasket at the 
top of the opening, flex the panel and snap the bottom edge in position. The 
sides should rest on the rafter ledges. 


TWO: Install the panels & 
roof vents 

The greenhouse is glazed with special 
polycarbonate panels. Polycarbonate is the J 
plastic used in safety goggles; it is virtually j 
unbreakable. The panels have a corrugated! 
core, which provides insulation value. The 
outside of the panel has a UV coating to 
retard the degradation of the material from 
the sun's ultraviolet radiation. 

When you unpack the glazing, you'll see 
that each panel is cut to a precise size to fit 
specific openings in the framework. No 
cutting is necessary. A protective film 
masks the panels to protect them from 
scratching during shipping and installation. 

There are two methods for securing the 
panels into the building frame (and other l 
kit manufacturers have their own alto¬ 
gether different approaches). One way is to 
bond the panels into the frames with sili¬ 
cone caulk, then secure them with spring- 
wire clips that are fitted into the frame 
channel, locking the panel into place. In 
effect, the clips "clamp" the panel in place 
until the caulk sets, bonding the panel. 

The greenhouse kit we installed fea¬ 
tured a somewhat newer technology for 
installing the polycarbonate panels. 

Instead of caulk and spring clips, semi¬ 
rigid plastic gaskets are snapped in place 
over the panel frames to immobilize the 
panels within the frames. 

The assembly instructions should pro¬ 
vide a diagram so you can easily deter¬ 
mine which panels are used where. Snap 
a rubber gasket onto the ridgepole flange 
at the top of the outer panel openings (See 
Photo 2:1). Also attach a rubber gasket to 
the bottom edge of each panel. Then, fit 
the top edge of each panel into the rubber 
gasket at the top of the correct panel 
opening (See Photo 2:2). Fit the bottom 
edge into the top side wall sill (you'll prob¬ 
ably need to flex the panel slightly to do 
this). The sides of the panel should rest on 
the rafter ledges at the sides of the panel 
openings. Fit the plastic outer gaskets over 
the top ridges on the rafters and snap 
them down to pin the sides of the panels 
in place (See Photo 2:3). 

As you work, you may discover that 
here and there you need to loosen an 
assembly bolt or two to adjust the align- 
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Photo 2:3 Snap the plastic gaskets Photo 2:4 After installing the shorter fixed panels in the interior roof openings, 

over the rafters to press the panels frame out each opening to accept a roof vent, 

snugly against the rafter ledges. 



Photo 2:5 Assem¬ 
ble the roof vents. 
The vent frames are 
wide enough to 
span two panel 
openings. To assem¬ 
ble them, install the 
polycarbonate pan¬ 
els and attach the 
support rods that 
are used to prop 
the vents in an 
open position. 
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GREENHOUSE Step Two: Install the panels & roof vents 



Photo 2:6 Slip the top rail of each 
roof vent assembly into the channel 
near the top of the ridgepole (See inset 
photo), then slide the vents into posi¬ 
tion. The lips at the side edges of the 
vent panels should fit over the tops of 
the rafters. 


ment of the frame so a panel will fit 
its opening. 

The upper third or so of each 
inner roof panel opening is covered 
with an operating vent window. 
Before assembling the windows, 
install the shorter fixed panels in 
the lower two-thirds of each open¬ 
ing,, then install the top frame that 
separates the fixed and vented pan¬ 
els in the openings (See Photo 2:4). 

To assemble and install the 
vented windows, first unbundle the 
parts and lay them out. As with 
other components, the assembly is 
pretty clearcut. Slip bolts through 
the predrilled holes, joining the 
parts together, and tighten the nuts. 
After the vent frames are assem¬ 
bled, bolt a prop to each one (See 
Photo 2:5). Install the panels into 
the openings. 

The vents are hinged by means 
of interlocking grooves formed in 
both the ridgepole and the vent- 
frame hinge rail. The vent is slid 
into place from one end of the ridge 
(See Photo 2:6). 


GREENHOUSE Step Three: Hang the door 



Photo 3:1 Assemble the door that came with your kit, in this case by screwing the 
corners together (all holes are predrilled and all hardware provided). Attach the hinges 
and door latch. 


THREE: Hang the door 

Open up the door bundle and lay 
out the parts. It will looks like an 
aluminum storm-and-screen door, 
complete with a lever-type latch 
with a lock. Holes for the assembly 
screws are already drilled. All you 
have to do is drive the screws to 
assemble the door. 

Four hinges are provided. The 
leaves with the pins are attached to 
the doorpost, while the leaves with 
the sockets are installed on the 
door (See Photo 3:1). 

The latch mechanism fits into 
the door stile, and the lever is 
screwed to the stile surface. 

The polycarbonate panels in the 
door shown here were installed 
using a different method from the 
one described in the previous sec- 
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GREENHOUSE^ Step Three: Hang the door 


Photo 3:2 The door panels in this kit were installed using a 
slightly different system than was used to install the roof pan¬ 
els. The first step is simply to line the frame opening with sili¬ 
cone caulk. 


Photo 3:3 Press each panel into the bed of silicone in the 
frame opening. Then, insert spring clips between the panels and 
the frame ledges to secure the door panels. 


tion. They required the silicone- 
and-spring-clamp method discussed 
on page 276. 

For the best bond, the panels and 
the aluminum frame need to be dry. 
For this reason, the distributor rec¬ 
ommends that you keep the glazing 
panels on the cardboard packing 
rather than laying them on the 
grass. Wipe the adjoining surfaces 
with acetone to remove any grease 
or solvents. You don't need to scrub 
the surfaces; a quick pass with a 
soft rag dampened with acetone 
will do the trick. But to clean the 
edges of the panels, you need to 
peel the masking from the inside 
surface. The blue-colored masking 
identifies the surface with the UV 
coating. 

Run a bead of caulk around each 
frame opening (See Photo 3:2). 

Then, set the panels into the appro¬ 
priate frame openings. Snap spring 
clips between the panels and the 
tops of the frame flanges to hold 
them in place (See Photo 3:3). After 
the panels are installed, hang the 
door onto the pins to mount it to 
the greenhouse. 

Install any trim pieces or addi¬ 
tional accessories, like plastic end 
caps for the ridge and sill or a door 
catch to hold the door open (See 
Photo 3:4). 



Photo 3:4 Hang the door with the hinges provided 
and test the operation. Then, mount the door catch to 
the door frame and the front wall frame so the door can 
be held in an open position (inset photo) 
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SHEDS 


f your house has a yard, you can use a shed. 

It is that simple. Garages are for cars, 
basements are for household storage and laundries. 
But a shed is for tools that you need to keep 
your yard in good repair. 

Lawn mowers and tractors, rakes and shovels, 
bags of fertilizer or peat moss, tillers, chainsaws... 
The beauty of the shed is that you can fill it 
with just about anything, and it will be there 
waiting for you when you need it. 


Built from a kit or from scratch, a shed keeps 
your tools right where the action is. 
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KIT-BUILT SHED 

For ease of installation and economy, the kit-built shed 
is a popular solution to backyard storage problems. 
The wood-paneled, 10 x 12-ft. shed shown here 
goes together in much the same way as any other 

kit-built shed. 



A shed kit typically includes the wall framing 
members and sheathing, door, roof frame, roof 
sheathing, trim and hardware, including fasten¬ 
ers. You can usually order a prefab plywood 
floor platform. You'll need to provide paint and 
the roof covering materials. 
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Kit-built Shed: A Six-step overview 

1 Prepare the site (284 to 287) 

2 Pour the slab (287 to 290) 

3 Build the walls (291 to 295) 

4 Frame & deck the roof (296 to 299) 

5 Shingle the roof (299 to 301) 

6 Finishing touches (301 to 302) 


'W 
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KIT-BUILT SHED Step One: Prepare thesite 




Photo 1:1 Mark the rough layout area (indicated by the small flags above) then 
use batterboards and mason's string to pinpoint the exact positions of the corners. 
Check to make sure the layout is exactly square. The 3-4-5 method is being used 
here: measure out 3 ft. and 4 ft. on the strings that form one corner and mark the 
points with tape. Measure the distance between the points. If the distance is 5 ft., 
then the corner is square. Check at all four corners. 



Photo 1:2 After the layout is squared and 
you've checked to make sure the dimensions 
are correct, level the layout lines. Attach a 
line level to one of the strings and adjust the 
batterboards it is tied to until the string is 
level (you can do this by raising or lowering 
the crosspieces on the batter boards or by 
simply adjusting the height of the stakes that 
support the crosspieces). 


I f you've ever compared the price of building outdoor 
structures from scratch to buying a kit, you may have 
been surprised. While it seems logical that the kits 
would cost more (after all, much ot the work has 
already been done), that often is not the case. Whether 
you're pricing playsets or fences or sheds, kits fre¬ 
quently are less costly. So you may ask yourself, "How 
do they do that?” Well, does it matter how? The real 
point is that if time and money are issues for you, it's 
hard to go wrong by buying a shed kit. And because 
you do have to construct a foundation, assemble all 
the parts and shingle the roof, you'll still get to experi¬ 
ence the satisfaction of doing it yourself. 

The 10 x 12-ft. shed kit we bought and assembled is 
made by Handy Home Products of Warren, Michigan It 
features a gambrel roof and is clad in Till plywood. 
Plywood floor platform kits are available, but because 
the primary use for this shed is to house a lawn tractor, 
a more durable concrete floor was a better choice. 

Regardless of how excited you might be about set¬ 
ting up your new shed kit, you need to do some plan¬ 
ning and site preparation work before you bust open 
the kit. Your first stop should be the local building 
department. In fact, you might want to check into 
building requirements even before you buy the kit. 
Though it is unlikely, you don't want to get stuck with 
a kit that local building regulations prevent you from 


assembling. Explain your plans and find out if any 
rules govern or restrict your work. Will you need a 
building permit (most sheds will). Are there setback 
requirements? Are on-site inspections required? These 
are the kinds of questions to ask before you begin. 

Before you being preparing the construction site, 
make a call to your local public utility companies to 
have them check the property for buried lines or pipes 
(See Page 167). 

Building regulations and utilities both can impact 
your site selection. Access is another key element. It 
may well be that the number of possible locations for 
the shed are very limited in your small yard. But for 
someone with a spacious yard (or with limited street 
access), the location of the shed can create a lot of 
extra hauling work. Ask yourself: "Will I need to cart 
gravel and concrete a considerable distance? Will I be 
able to have the shed package dropped right beside the 
slab? Will I have to cany every stick and nail from one 
end of your property to the other?" If you answer "Yes,” 
you may want to investigate other site options. 

ONE: Prepare the site 

For small structures like this shed, a plain 4-in.-thick 
concrete slab makes an excellent foundation. In most 
cases, you can simply strip away the vegetation and 
topsoil, and cast the slab in forms set up directly on 


284 Outdoor Living —The Ultimate Project Guide 











the undisturbed subsoil. Where drainage is sub-par, 
you'll need to excavate deeper, add drainage 
rocks/gravel, compact the fill, then cast the slab on 
top of that. 

Lay out the slab. A formed concrete slab is laid out 
much like any other square work area: by driving 
stakes and batterboards and connecting them with 
masons' strings. Once the strings are in position and 
leveled, you adjust them up and down and side to side 
as needed to assess the grade of the site and mark out 
the exact corners of the forms. 

Lay out the perimeter of the slab with batterboards 
and masons' string, remembering to include the thick¬ 
ness of your form boards (add 3 in. to both dimensions 
— a 10 x 12 slab like the one shown here will have a 
layout area of 123 x 147 in.). For this slab, you can 
begin with either the length or the width. Just make 
sure the strings delineating the sides are parallel and 
the stakes that support the batterboards are planted at 
least 2 ft. outside the project area. Then, lay out the 
perpendicular sides, again with the stakes planted a 
couple of feet beyond the edge of the slab. The points 
at which strings cross will show the actual corners of 
the slab plus forms. Check to confirm that the corners 
form right angles. We used the 3-4-5 method (See 
Photo 1:1) to check our layout for square. 

Once you've established a square layout, level the 
strings so you can use them as a guide for excavating 
for the pour (See Photo 1:2). Slip a line level onto one 
of the strings and adjust the height of the batterboard 
to bring the string to level (you can do this either by 
raising or lowering the stakes, or by detaching the bat¬ 
terboard crosspiece and reattaching it at a higher or 
lower position). Adjust the other strings, using the line 
level, so they are at the same height as the leveled 
string. Once the strings are squared and leveled, mark 
the positions of the strings on the batter boards so you 
can remove and re-tie them without having to go 
through the whole procedure again. 

Excavate and prepare the base for the slab. A firm, 
well drained subbase is critical to a long lasting slab. 
Serious cracks and settling usually can be traced to a 
poor subbase. In most cases, undisturbed soil supports 
a concrete slab best. If you must use fill — to provide 
enhanced drainage under the slab, for example — be 
sure to compact it well. Small areas can be compacted 
with a hand tamper or a heavy lawn roller. If you need 
to use gravel fill over the entire site, rent a compactor. 

To begin the excavation, remove sod, weeds, roots 
and any other organic matter from the site so you're 
down to bare dirt (See Photo 1:3). If the turf is in good 
shape and you need fresh sod, use a sod stripper (See 
page 11). To create access for the forms, excavate to 1 
ft. beyond the perimeter of the area to be formed (this 


Photo 1:3 Remove all sod and loose debris from the work 
area so you can accurately assess the grade and the soil condi¬ 
tion. Clear the ground at least 1 ft. outside each layout line. 


Photo 1:4 Make a story pole marked to indicate the distance 
of the highest point of the site from the level lines. Then mark 
off the excavation depth above this line and use the story pole 
as a guide for excavating to an even depth. 
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KIT-BUILT SHED Step One: Prepare the site 



Photo 1:5 Compact the soil in the worksite with a plate vibrator or 
hand tamper, especially if you have filled in with any new subbase 
material. 


Photo 1:6 Drive stakes around the perimeter of the 
construction area to support the form boards. When lay¬ 
ing out the area, add 3 in. to each direction to allow for 
the thickness of the form boards. 



Photo 1:7 Attach the form boards (2 x 4s are used most often) to the stakes with 
deck screws. Screws can be backed out easily when it's time to break the forms. 


is the main reason the batterboards 
are installed well outside the work 
area). To determine the required 
depth of the excavation, add the 
thickness of the slab (4 in., in this 
case) to the thickness of the sub¬ 
base, if needed (also 4 in.). Subtract 
1 in. (the approximate amount the 
slab should project above grade). 

Make a story pole to quickly meas¬ 
ure this distance at the layout 
strings (you'll need to figure in the 
distance of the strings above the 
highest grade point, of course). 

Excavate to the required depth, 
checking periodically with the story 
pole (See Photo 1:4). 

When the excavation is finished, 
check for soft or mucky spots. If you find any, they 
should be dug out and filled with sand or gravel. Then, 
add subbase fill if needed. The best subbase is com- 
pactible gravel (sometimes called Class V or Class II). 
Dump a load of fill into the work area and compact it 
until it's 4 in. thick. We didn't add subbase, but we 
compacted the soil with a plate vibrator anyway (See 
Photo 1:5). 


Construct the forms. To build concrete slab forms, 
most people use 2x4 (they're only 3 1 /2 in. wide, but 
enough of the concrete will settle into the subbase that 
the slab will be close enough to 4 in. thick after the 
pour). The form boards need to be braced with 
wooden stakes —usually 1 x 2 or 2 x 2. Begin setting 
up your forms by driving stakes into the ground, spac¬ 
ing them about 2 or 3 ft. apart. Line up each stake so 
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KIT-BUILT SHED Step Two: Pour the slab 



Photo 2:1 Begin placing the concrete at the corner of the work site furthest from the 
access point. Try to get the concrete as close to the correct thickness when you unload 
it to minimize the need to move the material around. Begin striking off with a screed as 
soon as you can. Make sure to have plenty of help on hand for the pour. 



its inside face touches the layout 
string (See Photo 1:6). You may 
need to use a level to extend the 
plane of the stake up to reach the 
layout string. Pound in the stakes 
so the tops are slightly less than 
3 */2 in. above ground (if they're 
higher than the form boards you 
won't be able to tool the concrete). 
All stakes must be driven straight 
and true if forms are to be plumb. 

Cut the form boards to length (if 
you use more than one board to 
make any of the runs, make sure 
the seam between boards is rein¬ 
forced with a stake directly behind 
it). Position the form boards inside 
the stakes and attach them by driv¬ 
ing screws through the stakes and 
into the forms — avoid driving all 
the way through the forms. Also 
screw through the ends of the form 
boards and into the mating form 
boards to reinforce the corners. 
Check to make sure all the form 
boards are plumb and aligned with 
the layout strings. Now you can 
remove the layout strings. 

TWO: Pour the slab 

Preparing. Make sure to order 
enough concrete — coming up 
short can be disastrous. For the 10 
x 12-ft. slab shown here, we only 
needed 1 V 2 yards, but we ordered 
two full yards to allow for waste 
and just to be safe. Before the truck 
arrives with your concrete, a few 
pieces of information should be 
marked on the form boards. One is 
locations for the J-bolts that are 
installed in the fresh concrete to 
secure the shed sills to the slab. 
Typically, the J-bolts are positioned 
about 4 ft. apart. We planned to 
embed three V 2 -in.-dia. x 5-in.-long 
J-bolts about 3 in. deep into the 
edge of the slab, spacing three 
along each side and the back, and 
two near the corners along the 
front. The resulting 2-in. projection 
of threaded bolt is about right for 
securing 2x4 sills. 

The second marking is for con¬ 


trol joints, if you choose to cut 
them in the slab (See Controlling 
Cracks, page 289). On this project, 
it just happened that the control 
joints would fall on the centerlines 
of the sides, which also were loca¬ 
tions of J-bolts. 

The day the concrete is to be 
delivered, be sure you have the 
tools you need at the job site. 

Basic items needed for a typical job 
include at least one wheelbarrow 
(preferably two or three, with eager 
pushers), a shovel, a long straight¬ 
edge (usually a 2 x 4) for screeding 
the concrete, a bull float or darby, 
an edger, a groover for cutting the 
control joints, a float, a trowel, and 
a ready water supply. 

There is no getting around one 
basic fact of pouring a concrete 
slab: you will need help when the 
truck arrives. The deliveryman will 
discharge the concrete directly into 
the forms if he can get the truck 
close to the job site. He will not 
push a wheelbarrow for you. If 
concrete can be discharged directly 


from the truck into the forms, usu¬ 
ally with a chute, you still will need 
one or two helpers to strike and 
finish it before it cures. 

Just before the concrete is 
scheduled to arrive, dampen the 
subbase — this is especially impor¬ 
tant in hot weather, to keep the dry 
subbase from sucking water out of 
the concrete and causing weaken¬ 
ing during the cure. Likewise, 
wooden forms should be hosed 
down. To make breaking the forms 
easier, coat the insides with veg¬ 
etable oil. Set the reinforcing steel 
(re-bar or re-wire) in place if you 
are going to use one of these prod¬ 
ucts instead of cutting control 
joints — in a slab of this size you 
can go either way (See page 289). 

Placing. When the truck arrives, 
have a clear path laid out between 
the delivery area and the site. Also, 
construct a ramp so you can get 
your wheelbarrows up and over the 
form boards. Begin loading your 
wheelbarrows then dumping them 
in the formed area (See Photo 2:1). 
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KIT-BUILT SHED Step Two: Pour the slab 



Photo 2:2 Use a straight 2 x 4 (a 12-footer is shown here) to strike off the concrete 
so it is level with the tops of the form. Make sure there are no ridges or dips. Move the 
screed board in a back-and-forth sawing motion. 



Photo 2:3 Smooth the concrete surface with a bull float (a rental item). When push¬ 
ing the bull float, tip the leading edge up slightly so it doesn't dig in. 



Photo 2:4 On the pull stroke, raise the back edge of the bull float slightly. Float the 
concrete until the surface is smooth and even, but avoid overworking it. 


Concrete should not be dumped in 
piles, then dragged out with a rake 
or hoe. Doing this will tend to sep¬ 
arate the ingredients, because mor¬ 
tar (the sand and cement) tends to 
flow ahead of coarse aggregate. 

Too much water and fine material » 
rise to the surface, and this can 
cause scaling and dusting of the 
cured surface. Instead, start in the i ; 
far corner from the entry ramp and 
place the concrete in even rows 
that are roughly the thickness of 
the planned slab. This entails back- . 
ing up with the wheelbarrow as 
you unload it, so it's important not J\ 
to overfill the wheelbarrow to the 
point that you can't control it. With r 
a shovel, fill in with concrete at the < 
edges of the forms and move it 
around as needed for even cover¬ 
age. Work the nose of the shovel 
between the form and the concrete . 
to settle out voids. But do take care 
not to overwork the material. 

Tooling. You should begin 
screeding (also called "striking off”) 
the concrete before all the concrete 
is placed. Use a straight 2x4 (we 
used a 12-footer) as a screed. Rest 
the 2 x 4 on top of the forms. The 
object is to skim off the excess 
concrete in a sawing motion so the 
surface is flush to or just slightly 
higher than the top of the form 
(See Photo 2:2). 

When all the concrete is placed 
and screeded, smooth it with a 
bullfloat or a darby (both tools can 
be rented). A bullfloat has a long 
handle and is used to smooth areas 
too large to reach with a darby. 

Work the bullfloat as you would a 
sponge mop. As you push the tool 
away from yourself, tip the front up 
so it will compact the concrete 
without digging in (See Photo 2:3). 

As you pull the bullfloat back 
toward yourself, run it fiat on the 
concrete to cut off bumps and fill 
holes (See Photo 2:4). The darby is 
short and low-handled, giving you 
more control in the easy to reach 
areas. It is moved across the con- 
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crete in a sawing motion. After 
smoothing, cut the top inch or so of 
the concrete away from the forms 
using a pointed trowel. 

As soon as the floating is com¬ 
pleted, push the J-bolts into the 
concrete. The bolts should be posi¬ 
tioned at the spots you marked on 
the forms, set about 1 Va in. from 
the inside edge of the form board. 

As the concrete sets up, slice it 
away from the forms with a 
mason's (bricklayer's) trowel (See 
Photo 2:5). 

Monitor the concrete as it cures. 
When water rises to the surface of 
the concrete, then evaporates, it is 
time to edge the concrete and cut 
control joints. Run the edging tool 


along an edge (choose a less visi¬ 
ble spot). If the concrete holds the 
rounded shape of the metal edging 
tool, finish the first edging opera¬ 
tion, applying with firm, steady 


CONTROLLING CRACKS 

Concrete is constantly expand¬ 
ing and contracting, which 
causes stress and, inevitably, 
cracks. You can't prevent the 
cracking, but you can control it. 
Two techniques are used to con¬ 
trol cracking. One is the use of 
steel reinforcement (rebar and 
rewire), which serves purposes 
beyond crack control. For smaller 
slabs like the one shown here, 
reinforcement is not required. So 
we chose the other option: cut¬ 
ting "control joints." 

Control joints encourage the 
concrete to crack in straight lines 
and at planned locations. We cut 
one control joint along the cen¬ 
terline of the slab. A control joint 
should cut about one-quarter of 
the way through the slab. Slabs 
wider than about 10 to 12 ft. 
should have more than one con¬ 
trol joint, including a longitudinal 
control joint down the center. If 
possible, the panels formed by 


Photo 2:5 Slice the concrete along the 
edges of the form as it begins to set up, 
using a trowel. This creates a smoother 
edge and makes the form boards easier 
to release. 


Option 1 Cut control joints with a 
groover after the concrete has stiff¬ 
ened, but before it has hardened. 

control joints should be approxi¬ 
mately square. All control joints 
should be placed as continuous 
(not staggered or offset) lines. Cut 


Photo 2:6 Once the bleed water has 
disappeared from the concrete surface, 
tool the edges of the slab with an edging 
tool. You should probably wear gloves 
when performing this job. 


Option 2: Cut control joints with a cir¬ 
cular saw and masonry blade after the 
concrete has set up. 

them with a groover while the 
concrete is fresh, or with a circu¬ 
lar saw and masonry blade after 
the concrete has set. 
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KIT-BUILT SHED Step Two: Pour the slab 


pressure (See Photo 2:6). Tip the tool up slightly as 
you work, so it doesn't dig into the concrete. And 
don't press down too hard. Gouges and depressions 
created by the various finishing tools are difficult to 
remove at this stage, (edging the slab for the shed is 
not as critical as it is when you're pouring a sidewalk 
or patio with exposed edges.) 

Control joints (See Controlling Cracks, previous 
page). The next step is adding the control joints. Use a 
board at least 6 in, wide as a straightedge to guide 
the jointing tool and to kneel on as you work. It's a 
lot easier to do the job if you use a 2 x 12, which will 
give you a lot more space for kneeling. Before cutting 
the control joints, snap a chalk line across the slab to 
mark the line of the joint. Lay the 2x12 across the 
forms, parallel to the chalk line. Press the groover 
firmly into the concrete and guide it along the 2 x 12 
as you cut the joint. Keep the nose of the tool slightly 
elevated. After you've moved all the way across the 
slab and roughed out the joint, turn around and slide 
the tool back through the groove, smoothing and fin¬ 
ishing it. 

Floating usually is the last step in Finishing outdoor 
concrete. Use a wooden or metal hand float to further 
smooth the surface. Work the float flat on the con¬ 


crete, in wide, arc motions. But don’t press too hard. It 
is hard to erase gouges made at this point. 

NOTE . Sometimes concrete is troweled to make it even 
smoother and more dense on the surface. But this extra 
smoothness isn't desirable inside the shed, because it can 
be slippeiy when wet. An alternative is to trowel the con¬ 
crete, then scarify the surface with a stiff-bristled brush 
after the last troweling. The first troweling is done immedi¬ 
ately after 'floating. If you need to kneel on a board to 
reach areas, you can float an area and then trowel it 
before moving the board. Hold the trowel fat against the 
concrete. The second troweling should be done later, when 
your hand leaves only a slight impression in the concrete. 

Curing. Keep the concrete damp while it cures. It 
takes about a month for typical concrete to cure to its 
full strength. The first 5 to 7 days, depending on the 
weather, are the most crucial. During this time, you 
must make sure the concrete has a chance to cure 
slowly by keeping it moist. Cover it with plastic sheeting, 
damp burlap or straw and sprinkle it periodically. The 
forms can be removed after several days. For best 
results, allow a few extra days of curing time before 
using the surface. 


Photo 2:7 Proper cur¬ 
ing is critical to the dura¬ 
bility of your new 
concrete slab. If the con¬ 
crete dries too quickly it 
will be subject to a num¬ 
ber of possible defects, 
including spalling (flaking 
off of the surface) and 
cracking. For a full week 
after the pour, keep the 
slab covered with a plas¬ 
tic tarp. Once or twice a 
day you should dampen 
the surface with water, 
then recover it. Dampen it 
even more frequently in 
hot weather. 
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TRACTOR SHED Step Three: Build the walls 



Photo 3:1 Set the sill boards in position lengthwise on the 
slab and use a square to mark a refence line aligned with the 
center of each J-bolt onto the tops of the sills. 


Photo 3:2 Measure the distance from the center of each 
J-bolt to the edge of the slab, then measure along the sill refer¬ 
ence line that same distance and mark a drilling centerpoint. 



THREE: Build the walls 

After the slab has been cast and has cured for a 
good week, you can erect the shed, starting with the 
walls. Even if you don't build a Handy Homes model 
similar to the one shown here, you can be confident 
that yours will go together in much the same way. 

Study the directions supplied with the shed, and follow 
them to the letter. 

Drill guide holes for the J-bolts. 

Cut the sills to length from pressure- 
treated 2x4 stock (some shed kits 
will not include sill plates because 
the kits are meant to work on a vari¬ 
ety of foundations, including ply¬ 
wood platforms, where sill plates 
may not be required). The side sills 
are just under 12 ft. long. The end 
sill is 10 ft. long. The two front sills, 
located on either side of the door¬ 
way, are 28 in. long. Lay each sill on 
the slab and set it against the 
J-bolts. Transfer the J-bolt locations 
to the sills using a square — we used 
a combination square (See Photo 
3:1). Measure the distance of the 
middle of each J-bolt from the edge 
of the slab, then use this measure¬ 
ment to mark a drilling point for the 
guide hole in the sill, at the refer¬ 
ence line (See Photo 3:2). Drill holes 
and check the fit, but don't bolt the Photo 3:3 Using the slab as a worksurface, begin constructing the walls of the shed, 
sills in place yet. Start by screwing the back wall components together with 3-in. deck screws. 


Inventory the parts. The paperwork packed with the 
shed skit should include a list of all the parts. Now's 
the time to make sure you have everything you need. 
Spread the parts out and collect each subassembly's 
components in one spot. This will help you get a sense 
of what's involved in the work ahead, it will organize 
the parts so you can work efficiently, and it will reveal 
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TRACTOR SHED Step Three: Build the walls 





Photo 3:4 Attach the precut wall sheathing panels to the wall frames with 2-in. sid¬ 
ing nails. Follow the manufacturer's directions carefully when assembling the walls, pay¬ 
ing special attention to the overhang and setback amounts for the sheathing panels. 



Photo 3:5 Erect the walls one at a time, beginning with the back wall. Set the guide 
holes you drilled in the sill over the J-bolts, level and plumb the wall, then attach a 
staked brace or two to hold the wall in position temporarily. 


anything that's missing (See Photo , L 
page 124). If something is missing, 
you can, of course, call and have a 7 
part sent. But you may find it more 
convenient to make the part. 

Construct the back wall. Move > 
the frame members for the back 
wall — the sill, the extension wall 
braces, and the center wall sup¬ 
ports—onto the slab. Join the two ••• 
center wall supports with the pre- * 
cut cross-lap joint. Butt the exten¬ 
sion wall braces against the ends 
of the horizontal element of the 
center-wall support unit next. 

Drive 3 in. deck screws through the; 
braces into the ends of the support ; 
(See Photo 3:3). 

Butt the sill against the ends of i 
the braces and the vertical support. t 
The middle of the sill (60 in. from 
each end) should line up on the 
centerline of the vertical support. 
Marke sure all the vertical ele¬ 
ments are perpendicular to the sill 
(measure diagonally from brace to 
brace to check this; the diagonal 
measurements should be equal). 
Screw through the bottom face of 
the sill into the ends of the three 
vertical frame members. 

Set the two large wall panels in 
place on the framework. They 
should butt edge-to-edge over the 
center of the center support, and - 
their bottom edges should over¬ 
hang the top of the sill by 1 fi in. 

Nail them to the frame members 
with 2-in. siding nails, spacing the 
nails about 8 in. apart (See Photo ! i 
3:4). Place and nail the wing pan- j 
els next. You'll need to slip 2 x 3s 
under the outside edges of these 
wings to support them. Nail the 
wings to the wall frame members. 

Erect the back wall. Erecting 
the back wall is a simple matter of 1 
lifting it onto the J-bolts, making 
sure it is level and plumb, then 
temporarily attaching a 2 x 4 brace 
to the outside of the wall. Stake 
the brace to the ground to hold the ‘ i 
wall in place until the other walls 
are installed to support it (See 
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Photo 3:5). If it is necessary to 
plumb the back wall, slip cedar 
shims between the wing panels 
and the end studs. Then, tighten 
washers and nuts onto the 
threaded J-bolts sticking up through 
the sill (See Photo 3:6). 

Construct the side walls. The 
side walls are conventional stud 
walls, and they can be constructed 
and erected just like conventional 
stud walls. The sills on the side- 
walls should be shorted by 314 in. 
each to provide clearance for the 
front and back wall sills. For the 
same reason, the end studs should 
be cut 114 in. short at the bottoms. 
Lay out the sill and the top plate, 
and arrange the studs between 
them. The studs are located 24 in. 
on-center (except for one of the 
end studs, which is 20% in. from 
the adjacent stud). When the layout 
is set, drive 3-in. screws through 
the sill and the top plate and into 
the ends of the studs. 

Make sure the frame is square 
(measure the diagonals), then lay 
the side wall panels over it. Align 
the top edges of the panels flush 
with the top plate. The ends of the 
panel should be flush with the end 
studs. The bottom edges should 
overhang the top of the sill by 14 in. 
Drive 2-in. siding nails through the 
panels into the plate, studs and sill 
(See Photo 3:7). Build both side 
walls, but do not erect them yet. 

Construct the front wall. 

Because it contains the door open¬ 
ing, the front wall is the trickiest to 
construct. Position the right front 
wall panel on a flat surface (the 
week-old concrete slab is an excel¬ 
lent work area). The door should 
be facing up. Lift the panel enough 
to slide the center front wall sup¬ 
port under the panel above the 
door, edge up. The panel should, of 
course, be lined up on the center- 
line of the support. Lift the other 
edge of the panel and slide the 
extension-wall brace under the 
panel, aligning its centerline with 




Photo 3:6 After 
level and plumb are 
established, secure 
the walls by 
threading washers 
and nuts over the J- 
bolts and tighten¬ 
ing the nuts with a 
socket wrench. Get 
them good and 
snug, but take care 
not to overtighten 
the nuts. 


Photo 3:7 Con¬ 
struct the short 
sidewall frame by 
driving 3-in. deck 
screws through the 
sill and top plate 
and into the ends 
of the studs. The 
ends of the sill are 
cut short to allow 
for the width of 
the front and back 
wall sills. 


Photo 3:8 Attach 
the sheathing pan¬ 
els to the sidewalls 
with 2-in. siding 
nails spaced at 8-in. 
intervals. Set the 
completed sidewalls 
out of the way until 
after both the back 
wall and front wall 
are set up. 
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TRACTOR SHED Step Three: Build the walls 



Photo 3:9 Construct the front wall with the framing members slipped in beneath the 
sheathing panels. Because of the door and framed door opening, the front wall is usu¬ 
ally the trickiest of the four to put together, so take your time. 



Photo 3:10 Cut some temporary battens (we used the waferboard packing material 
from the shed kit) and screw them across the door seams to keep the door shut 
securely when the wall is erected. Finish up the construction of the front wall by screw¬ 
ing up through the sill and into the bottom ends of the wall studs. 


the panel's edge. The bottom end 
of the extension-wall brace should 
be aligned 2Vi in. from the bottom 
edge of the wall panel. Additional > 
support for the wall panel can be 
provided temporarily by sliding a * 
piece of 2 x 3 stock under the door.: \ 

With the panel well supported, 
drive 2-in. siding nails through the ' 
edge of the wall panel into the 
front wall support and the wall- 
extension brace. Space the nails 
approximately 8 in. apart. (Don't 
drive any nails into the temporary 
support, of course.) 

Place the wing-panel on the 
extension-wall brace. Use a length 
of 2 x 3, set on edge, under the 
wing panel as a temporary support i 
while you align and nail the wing r 
to the brace. 

Bring the left front wall panel 
into position next. The door will be 
supported by the temporary support 
you still have under the right-hand 
door. The section above the door 
must rest on the front wall support, 
and the outer edge should rest on «i 
an extension-wall brace. Position 
this brace 2 Vi in. from the bottom 
edge of the wall panel, as you did 
on the right side. Place the two 
%-in.-thick door spacers between n 
the latch-edges of the two doors, 
and make sure the two wall sec¬ 
tions are aligned properly. 

Nail through the left wall panel 
into the front wall support and the 
extension-wall brace (See Photo 
3:9). Use 2-in. nails and space 
them approximately 8 in. apart. At 
the gable peak, toe-nail through 
the trim on the right panel into the 
trim on the left panel. Position the 
left wing panel, in the same fashion 
that you did the right wing panel, 
and nail it to the assembly. 

Screw the trim to the wall panels 
above the door next. After the wall 
is erected, you will permanently 
attach this trim by driving fasteners 
from inside the shed. But this trim 
will help hold the wall components 
together while you set it up, so for 
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now, drive four screws through the 
trim into the wall panels. 

Secure the doors with temporary 
battens by scabbing two pieces of 
the waferboard packing material 
across the joint between the doors 
(See Photo 3:10). Align one at the 
bottom, and drive three screws 
through each batten and into each 
door. Position the piece at the top 
so it laps over the top trim you just 
installed. Screw this piece to the 
doors and the trim. 

Finally, screw the sills to the bot¬ 
tom ends of the extension-wall 
braces, then nail the wall panels to 
the sills. Each sill should extend !/s 
in. past the edge of the front wall 
assembly. (The assembly should 
measure 119 3 /4 in. across the bot¬ 
tom, while the outside ends of the 
sills should be 120 in. apart.) 

Erect the front wall. Before 
erecting the front wall, cut a brace 
like the one you used for the rear 
wall and have it ready. 

Stand the wall upright, slide it 
into alignment with the J-bolts, 
then lift it and drop it over the 
bolts. Get the wall roughly 
plumbed, and screw the brace to 
the wall. Drive a stake into the 
ground beside the far end of the 
brace. Square up the wall again so 
it's perfectly plumb then screw the 
brace to the stake. The last job is to 
slip a washer over each J-bolt, then 
thread the nut onto it. Tighten the 
nut. 

Before erecting the sidewalls, 
open the doors in the front wall. 
Back out the screws in the battens 
that are keeping the doors closed. 
When the doors are open, perma¬ 
nently attach the trim above them 
by driving screws through the inte¬ 
rior side of the wall panels into the 
trim boards. 

Erect the sidewalls. Set one of 
the sidewalls onto the J-bolts (See 
Photo 3:11). The end studs of the 
sidewall should rest on the ends of 
< the front and back sills. Be careful 


Photo 3:11 Position the sidewalls over their J-bolts, making sure they're flush with 
the sides of the front and back walls. Attach washers and nuts to the J-bolts. 

Note: Unless you're a world-class hurdler, it's wise to remove the temporary battens 
from the door before installing the sidewalls so you don't get trapped inside the shed. 


not to disturb the front and back 
walls. Plumb the side wall at the 
front, and drive nails through the 
front wall into the adjacent side- 
wall studs, tying the two together 
(See Photo 3:12). Install the wash¬ 
ers and nuts on the J-bolts, and 
tighten the side wall against the 
concrete slab. 

Construct and erect the second 
side wall in the same way. 

Install the trim. Attach the 
"weatherstrip" to the inside of the 
door on the right side (viewed from 
inside the shed), so the strip covers 


the gap between the two doors. 

Use the 1 1/4-in. screws provided, 
locating them about 8 in. apart. 

Step outside the shed, close both 
doors, and mount the hasp and 
staple. The staple is mounted on 
the left door, the hasp on the right. 
You want to install them so that 
the hasp, when closed onto the 
staple, covers the mounting screws 
for both pieces. 

Install the rest of the trim. This 
includes the soffit end caps, the 
front and back wall trim, and the 
corner trim (See Photo 3:13). 
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TRACTOR SHED Step Three: Build the walls 



Photo 3:12 Drive siding nails through the sides of the front 
and back wall panels and into the end studs of the sidewalls to 
complete the basic wall structure of the shed. 


Photo 3:13 Attach the trim boards before proceeding with 
the roof installation. The trim kit includes the top trim pieces for 
the front wall, corner trim, and the soffit end caps being 
installed in this photo. 


TRACTOR SHED Step Four: Build the roof 


FOUR: Frame & deck the roof 

Assemble the trusses. The trusses are delivered in 
halves. You must join two halves with a pair of gussets 
to form a complete truss unit 

First, measure across the side wall plates. Hook 
your tape over the outside of one side wall and meas¬ 
ure across to the outside of the other wall Subtract 1 
in. for the thickness of the side wall panels. This meas¬ 
urement is how far apart the ends of the trusses must 
be when they are assembled. 

Lay out a pair of the truss halves. Butt the upper 
ends together. Spread the bottom ends apart to the 
necessary measurement Nail or screw one of the the 
gussets to the faces of the truss halves, linking the 
halves together (See Photo 4:1). Turn the truss over 
and attach the second gusset. Repeat this assembly 
process until all five trusses are assembled. 

Set up the trusses. The trusses stand on the side- 
wall plates. In the Handy Home line, the trusses are 


always set on 2-ft. centers, but the base point for the : 
layout varies according to the shed size. For our 10 x 
12-ft shed, the base point is the center truss (of five). 

It's back face is positioned 70 s /i6 in. from the inside of - 
the front wall. The other trusses are placed 2-ft. on- 
center, measured from the center truss. 

Rather than struggle to align each truss with a tape s j 
measure, measure and mark the locations for them on 
the plates. Then simply lift each truss into place, align 
it with its marks, and toenail it to the plate with I6d 
common nails (See Photo 4:2). 

Build the soffits. The soffits are built onto the shed 
at the tops of the side walls and project out from the 
side, Rainwater shed by the roof won't run directly 
down the walls, thanks to the soffits. This will prolong 
the life of the shed. 

You’ve already installed the soffit end caps. Now 
you must mount the soffit nailers. One nailer is 
attached to the wall at the end of each truss. Because 
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TRACTOR SHED Step Four: Build the roof 


Photo 4:2 Set the trusses in position, 
beginning with the center truss. Toenail 
the trusses to the top wall plates with 
16d common nails. 


then nail the panels to the roof 
trusses and the edges of the front 
and back walls. Use the same 8-in. 
spacing you've used everywhere 
else. The first nails you drive 
should be close to the upper edges 
of the panels, and before driving 
one of these nails, double-check 
the truss spacing to ensure that 
none of the trusses shifted or dis¬ 
torted slightly as you placed the 
panels (See Photo 4:5). Once you 
have a nail through the panels into 
each truss, you can finish nailing. 
Install the two lower panels on the 
other side of the roof. 

Position the panels on the upper 
roof next. Here, you want to 
reverse the positions of the large 
and small panels, and you need to 
shift the setbacks as well. At the 
front of the shed, the edges of the 
roof panels should be set back 
% in. At the back, the panel edges 
should be flush with the wall trim. 
The panels need to be tight at the 


in the 10 x 12-ft. shed the trusses 
are positioned just off the wall 
studs, mounting the soffit nailers is 
relatively easy. Hold the nailer in 
place against the sidewall, >/4 in. 
below the wall's top edge. From 
inside the shed, drive a couple of 
screws through the wall into the 
ends of the nailers (See Photo 4:3). 

With the nailers mounted, install 
the fascia next. This trim piece fits 
into the rabbets in the ends of the 
soffit caps. Drive finish nails 
through the end caps into the ends 
of the fascia, then nail through the 
fascia into the ends of the nailers. 

The soffit roof panels go on 
next. Two panels are used on each 
side of the shed. Set each panel in 
position and nail it to the end cap 
and the nailers. We used a pneu¬ 
matic nailer for this job (See Photo 
4:4), but a plain old hammer will 
do just as well. 

Sheathe the roof. All the panels 
used in sheathing the roof are pre¬ 


cut. Installing them is a simple 
matter of setting them into place, 
one at a time, and nailing them to 
the trusses and the edges of the 
front and back walls. As you do 
this, it is important to keep the 
trusses from shifting out of correct 
position. 

Start with the lower roof sec¬ 
tions. Set the large panel in place, 
with one end aligned on the cen¬ 
terline of the fourth truss from the 
back and the other end held 3 /i6 in. 
back from the face of the back wall 
trim. Nail it to the shed only at its 
corners for now, in case you must 
adjust the position or trim the 
panel to get the correct fit of both 
lower roof panels on that side. 
Position the smaller panel next. It 
should butt tightly against the large 
panel over the truss and be back 
3 /i6 in. from the face of the trim. 
Nail it at the corners. 

If both panels fit correctly — the 
setback from the trim is critical — 


Photo 4:1 The roof trusses arrive in two sections that must be joined together with 
gussets at the top. Attach a gusset to each side of each truss assembly. Make all the 
roof trusses. 
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TRACTOR SHED Step Four: Build the roof 





Photo 4:3 Attach soffit nailers to the 
sidewalls by driving screws through the 
wall panels and into the inside edges of 
the nailers. 



Photo 4:4 After attaching the soffit 
fascia boards, nail the soffit sheathing 
panels to the soffit nailers. 



Photo 4:5 Install the lower roof panels 
on each side of the roof. Tack them at the 
corners first in case you need to trim 
them slightly. Once they fit, nail them to 
the trusses. 




Li i i rr^lm 


Photo 4:6 Install the roof sheathing on 
the upper roof sections. 


Photo 4:7 Construct the two gable overhang sections, then attach them to the front 
wall trim boards. 
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roof peak, which will leave a slight 
gap between the panels of the 
lower and upper roofs. 

Place a panel and nail its cor¬ 
ners. When all four panels are in 
place, nail them to the trusses and 
wall trim (See Photo 4:6). 

Install the gable overhang. 

There should be four parts left: the 
parts that make up the gable over¬ 
hang. Two are triangular pieces of 
the roof sheathing material, while 
the others are 2x3 supports. Lay 
one of the roof pieces atop the 
appropriate support and nail it in 
place. Assemble the second half of 
the overhang in the same way. 

To install the overhang, set the 
edge of one of the units on top of 
the front wall, back against the 
edge of the roof panel. Drive nails 
down through the triangular roof 
piece into the wall trim. Drive a 
couple of nails through the support 
into the trim as well. 

Attach the second piece in the 
same way (See Photo 4:7). Then, 
toenail though one triangular roof 
piece into the adjacent unit's sup¬ 
port. Toenail in the opposite direc¬ 
tion as well. 

: FIVE: Shingle the roof 

Materials required for actually 
weatherproofing the roof are not 
included in the kit. For the 10 x 12 
shed we built, we needed to buy 
seven bundles of shingles, drip 
edge molding and building paper. 

Cut and install the drip edge 
molding on the bottom edges of the 
sheathing. Any joints between indi¬ 
vidual strips should be positioned 
somewhere other than a corner. 

The end of one strip should overlap 
the its neighbor by about 1 in. 

With the drip edge nailed in 
place, apply building paper (we 
used 15-pound). This can be cut 
into strips as necessary and 
stretched out in horizontal courses 
beginning at the bottom edge (See 
i Photo 5:1). You want the building 
paper to overlay the seams 


TRACTOR SHED Step Five: Shingle the roof 



Photo 5:1 Attach drip-edge molding along the bottom edges of the soffit sheathing, 
then apply 15-pound building paper over the roof. Start stapling the building paper at 
the low end of each roof side. After the building paper is installed, attach drip edge to 
the side edges of the sheathing. 



Photo 5:2 Install the starter course of shingles upside down. Use the lines printed on 
the building paper for reference. 
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TRACTOR SHED Step Five: Shingle the roof 




between sheathing panels to forestall leaks. The first 
course should overlap the drip edge, and the second 
and third courses as you work toward the peak should 
each overlay the previous course. 

Install drip edge at the side edges of the roof, over¬ 
lapping the building paper. At the corners, the drip- 
edge should follow around. The proper approach here 
is to cut wedges out of the flange that overlays the 
sheathing so you can bend the material to follow the 
roof-edge contour. 



Photo 5:3 Work your way up toward the ridge when installing 
the shingles. Be sure to stagger the shingle tabs so they are not 
aligned. 



Photo 5:5 Cut and trim the shingle tabs from whole shingles 
and use them for the ridge cap shingles. Start nailing at one end 
— generally, the end that's less exposed to the prevailing wind 
direction. 


Start shingling the roof at the bottom edges on each 
side of the shed. Peel the cellophane strip off the back 
of each shingle before you apply it. Align the first 
course of shingles across the soffit projection, orienting 
the edge with the slots facing up the roof slope. Nail 
the shingles in place with roofing nails (See Photo 
5:2), positioning them along the line marked across 
the center of the shingle. 


Apply the second course directly over the first 
course, orienting the edges of the shingles with the 



Photo 5:4 Shingle up over the ridge from each direction. Trim 
the overhanging shingles with a utility knife or aviator snips. 



Photo 5:6 Since the last ridge cap shingle will not be over¬ 
lapped by another to cover the nail heads, apply plastic roof 
cement to the nails heads to seal the nail holes. 
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slots down (See Photo 5:3). All 
subsequent courses are oriented 
tab-edge down, and must overlap 
the preceding course by half the 
width of the shingle. The slots 
should be staggered from course to 
course. To keep the courses 
straight, follow the lines printed on 
the paper. Shingle both sides all the 
way up and over the peak (See 
Photo 5:4), making sure the final 
course on each side has enough 
"good” surface to cover. 

At the peak of the roof, install 
"ridge caps" to seal the seam. To 
make a ridge cap, cut a shingle into 
thirds and trim off the top corners 
of the tab (non-mineralized) at a 
30° angle. Starting at the back of 
the shed, fold a ridge cap across 
the ridge and nail it in place. Fol¬ 
low that with another ridge cap, 
then another (See Photo 5:5). Work 
your way along the ridge to the 
front of the shed. The last cap is 
made from a one-third shingle 
that's had the un-mineralized 
material cut off. The roofing nails 
used to fasten this cap will be 
exposed. Cover each nail head with 
roofing cement (See Photo 5:6). 

SIX: Finishing touches 

If you haven't done it already, 
mount the barrel bolt to the side of 
the door containing the weather¬ 
stripping. The bolt should be 
attached to the door and the catch 
to the gable wall. The assembly 
should be positioned close to the 
weatherstrip. Also attach the four 
door stiffeners (See Photo 6:1). 
These turnbuckles are used to 
adjust the door alignment and to 
keep the door panels from warping. 

Paint the shed. Don't delay in 
priming and painting the shed. 

Paint will significantly improve the 
life of your shed by deterring dam¬ 
age caused by the sun's ultra-violet 
radiation and by moisture. The 
design of the trim suggests that you 
use a two-color paint job, although 
obviously that is a bit more work. 


TRACTOR SHED Step Six: Finishing touches 



i Mag# 

I 


Photo 6:1 Attach 
any remaining 
hardware, including 
the metal stiffeners 
that are attached 
to the inside of the 
door panels. The 
stiffeners are 
essentially turn- 
buckles that can be 
adjusted to bring 
the doors into 
alignment in the 
door frames. 



Photo 6:2 Prime 
the entire shed. 
Because we 
planned to use a 
relatively light- 
colored paint, we 
chose a white, 
stain-killing primer 
product. 




Photo 6:3 Paint 
the shed. Typically, 
the shed is painted 
in the same color 
scheme as your 
house (some neigh¬ 
borhood covenants 
require that out¬ 
buildings be the 
same color as the 
main structure). If 
you are painting 
the trim a contrast¬ 
ing color, paint the 
walls first, then 
mask the walls and 
paint the trim. 
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TRACTOR SHED Step Six: Finishing touches 


But suit yourself. Begin the job by caulking all the 
seams with good-quality caulk. Hit all the seams 
between walls and trim and between the wall panels 
on the front and back. 

Prime the whole shed — trim, wall panels, and doors 
(See Photo 6:2). Either latex or oil-based primer can be 
used. You may hear a lot of opinions about which type 
of primer and/or paint is better. Some will recommend 
priming with latex then top-coating with oil-based 
paint. Others will recommend doing it the other way 
around — latex paint over an oil-based primer. How¬ 
ever, most coatings specialists will tell you that latex 
coating keeps getting better, and that using latex paint 
over a latex primer will give you the longest-lasting 
coating. Moreover, the job will get done more quickly 
(because latex dries faster) and clean-up will be easier. 

Primer typically is white, but it can be difficult to 
conceal it under a single top-coat of a dark color. You 
can save yourself some work and some paint if you 


have the primer tinted. You don't necessarily have to 
match the paint color; tinting it a medium gray is 
enough to make it easier to cover with a color. 

Read the paint manufacturer's directions printed on 
the can. Prime the shed and allow it to dry as long as 
the manufacturer stipulates. Top-coat the shed with at 
least two coats of quality paint (See Photo 6:3). 

Build a driveway. To make it easier to get rolling 
equipment (in our case / a lawn tractor) in and out of 
the shed, we built a "driveway." We simply staked a 
pair of short pressure-treated 2 x 4s to the ground so 
their tops were level with the top of the slab at the 
shed end and at grade on the open end. We filled the 
space between the 2 x 4s with compactible gravel, then 
tamped it down with a hand tamper. (See Photo 6:4). 
For a decorative touch, we installed landscape edging 
from the front of the driveway back to the edges of the 
shed in a semicircular pattern, creating a pair of sym¬ 
metrical planting beds. 



Photo 6:4 Install a driveway feature and do a little landscaping to dress up your 
new shed and make it easier to use. We created a compactible gravel "driveway" 
set into a semicircular planting bed. 


VENTILATION 



Ventilation is a very important feature to 
include in your shed. The best way to go 
about it is simply to cut a vent hole or 
two at the top of your back wall. Cover 
the vent holes with louvered soffit vent 
covers. Make sure the covers are 
equipped with insect mesh. 
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Tool Shed 

The basic tool shed is a must for any handyman or gardener. 

Building one is an unbeatable way to create practical storage for garden and lawn 
maintenance tools; and building it from scratch will help your tool shed 
stand out from the sameness of kit sheds and yard barns. 

The construction is simple, the price tag is low and building your own shed 

is a highly satisfying backyard project. 
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Cutting List 

1 . - 


OVERALL DIMENSIONS (99 "W x 

103"L x 11 

1 3 /4”H) 



KEY 

PART NAME 

QTY. 

SIZE 

MATERIAL 


PLATFORM 





PI 

POST 

4 

3'/2 X 3'/2 X 24" 

PRESSURE TREATED 


P2 

RIM JOIST - FRONT/BACK 

2 

1 >/2 X 5'/2 X 96" 

DIMENSIONAL LUMBER (2x6) 


P3 

RIM JOIST - SIDE 

2 

1 '/2 X 5'/2 X 69" 

DIMENSIONAL LUMBER (2x6) 


P4 

FLOOR JOIST 

5 

1 '/2 X 5'/2 X 69" 

DIMENSIONAL LUMBER (2x6) 


P5 

FLOOR DECKING 

1 

3 /4 X 48 X 96" 

CDX PLYWOOD 


P6 

FLOOR DECKING 

1 

3 /4 x 24 x 96" 

CDX PLYWOOD 


P7 

EXT. SHEATHING - SIDE 

2 

% X S' A X 73 1 /2" 

CDX PLYWOOD 


P8 

EXT. SHEATHING - FRONT/BACK 

2 

% x 5 l /4 x 96" 

CDX PLYWOOD 


BACK WALL 





BW1 

SOLE/TOP PLATE 

2 

1 1 /2 x 3'/2 x 96" 

DIMENSIONAL LUMBER (2x4) 


BW2 

CAP PLATE 

1 

1 '/2 X 3'/2 X 89" 

DIMENSIONAL LUMBER (2x4) 


BW3 

STUDS 

9 

1 ] /2 x 3 ] /2 x 67 3 /8" 

DIMENSIONAL LUMBER (2x4) 


BW4 

CORNER BLOCKING 

8 

l'/2x3 l /2x 8" 

DIMENSIONAL LUMBER (2x4) 


BW5 

RAFTER BLOCKING 

2 

3 /4 x 4 5 /8 x 13 3 /4" 

DIMENSIONAL LUMBER (1x6) 


BW6 

RAFTER BLOCKING 

4 

3 /4 x 4 5 /8 x 1 4 Vl" 

DIMENSIONAL LUMBER (1x6) 


BW7 

SHEATHING 

2 

3 Ax48x 71‘/2" 

TEXTURED PLYWOOD 


SIDE WALL (QUANTITY IS FOR TWO WALLS) 




SW1 

SOLE/TOP PLATE 

4 

1 1 /2 X 3'/2 X 65" 

DIMENSIONAL LUMBER (2x4) 


SW2 

CAP PLATE 

2 

1 V2 x3'/2x 68 V 2" 

DIMENSIONAL LUMBER (2x4) 


SW3 

STUDS 

10 

1'/2x3 1 /2x 67 3 /8" 

DIMENSIONAL LUMBER (2x4) 


SW4 

CRIPPLE 

2 

1 '/2 x 3'/2 X "8 %" 

DIMENSIONAL LUMBER (2x4) 


SW5 

CRIPPLE 

2 

1 1 /2 x3Vix l4 l /4" 

DIMENSIONAL LUMBER (2x4) 


SW6 

CRIPPLE 

2 

1 '/2 X 3'/2 X 1 9'/2" 

DIMENSIONAL LUMBER (2x4) 


SW7 

CRIPPLE 

2 

1 '/2 X 3'/2 X 24 3 /4" 

DIMENSIONAL LUMBER (2x4) 


SW8 

SHEATHING 

2 

Va x 36 3 A x 83 3 A" 

TEXTURED PLYWOOD 


SW9 

SHEATHING 

2 

3 /4 x 36 3 /4 x 96" 

TEXTURED PLYWOOD 


FRONT WALL 





FW1 

SOLE/TOP PLATE 

3 

1 '/2 x 3'/2 X 96" 

DIMENSIONAL LUMBER (2x4) 


FW2 

STUDS 

8 

1 >/2 X 3'/2 x 90 1 /4" 

DIMENSIONAL LUMBER (2x4) 


FW3 

TRIMMER STUDS 

2 

1 1 /2 X 3'/2 X 79 '/2" 

DIMENSIONAL LUMBER (2x4) 


FW4 

HEADER 

2 

1 '/2 X 5'/2 X 37" 

DIMENSIONAL LUMBER (2x6) 


FW5 

HEADER BLOCKING 

1 

'/2 X 5 X 37" 

SCRAP PLYWOOD 


FW6 

CORNER BLOCKING 

10 

1 '/2 x 3'/2 x 8" 

DIMENSIONAL LUMBER (2x4) 

1 

FW7 

CRIPPLES 

5 

1 '/2 X 3'/2 x 5 ‘/4" 

DIMENSIONAL LUMBER (2x4) 


FW8 

RAFTER BLOCKING 

2 

3 /4 x 5 V2 x 13 3 /4" 

DIMENSIONAL LUMBER (1 x6) 

1 

FW9 

RAFTER BLOCKING 

4 

3 /4 x 5>/2 x 14'/2" 

DIMENSIONAL LUMBER (1x6) 


FW10 

SHEATHING 

2 

3 /4 X 48 X 96" 

TEXTURED PLYWOOD 


ROOF 






R1 

RAFTERS 

7 

1 '/2 x 5 ! /2 x 99 7 /8" 

DIMENSIONAL LUMBER (2x6) 


R2 

SHEATHING 

2 

3 /4 x 48 X 83>/2" 

CDX PLYWOOD 


R3 

SHEATHING 

2 

3 /4x 19‘/2x48" 

CDX PLYWOOD 


R4 

SHEATHING 

1 

3 /4 X 7 X 83>/2" 

CDX PLYWOOD 


R5 

SHEATHING 

1 

_ 3 /4 X 7 X 19'/2" 

CDX PLYWOOD 


TRIM 






T1 

SKIRT BOARD - SIDE 

2 

3 /4x5 ; /2x 66 '/2" 

DIMENSIONAL LUMBER (1x6) 


T2 

SKIRT BOARD - FRONT & BACK 

2 

3/4 X 5 ] /2 X 92" 

DIMENSIONAL LUMBER (1x6) 


T3 

CORNER BOARD - SIDE/BACK 

2 

3/4 x 3'/2 X 78" 

DIMENSIONAL LUMBER (1x4) 


T4 

CORNER BOARD - SIDE/FRONT 

2 

3/4 X 3>/2 X I0V4" 

DIMENSIONAL LUMBER (1x4) 


'T5 

CORNER BOARD - BACK 

2 

3/4 X 3'/2 X 76 '/2" 

DIMENSIONAL LUMBER (1x4) 


T6 

CORNER BOARD - FRONT 

2 

3/4 x 3'/2 x I0'/2" 

DIMENSIONAL LUMBER (1x4) 


T7 

DOOR CASING - STILE 

2 

3/4 x 3'/2 X 80" 

DIMENSIONAL LUMBER (1x4) 


T8 

DOOR CASING - RAIL 

1 

3/4 x 3'/2 X 39'/2" 

DIMENSIONAL LUMBER (1x4) 


T9 

SIDE BATTEN 

2 

3/4 x I '/2 x 83 3 /4" 

DIMENSIONAL LUMBER (FX2~) 


T10 

FRONT BATTEN 

I 

3/4 X I'/2X 12'/2" 

DIMENSIONAL LUMBER (1x2) 


Til 

FASCIA BOARD - SIDE 

2 

3/4x5‘/2x 1013/4" 

DIMENSIONAL LUMBER (1x6) 


T12 

FASCIA BOARD - FRONT/BACK 

2 

3 /4 x 6 V\b x 99" 

DIMENSIONAL LUMBER (1x8) 


HARDWARE REQUIRED 





VENT COVERS 

2 

8x16" 



PREHUNG DOOR 

1 

] 3 /8 x 32 x 80" 

EXTERIOR 


BUILDING PAPER 

100 sq 

. ft. 



ROOFING MATERIAL 


100 sq. ft. 

YOUR CHOICE 


NAILS _ 

SCREWS 


#8 X I V 2 " 
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SW6 



SW7 


SW1 


965/8" 


717/8" 


SW1 


SIDE WALL FRAMING 



BW2 


BW1 


FW6 


BW1 



SACK WALL FRAMING 


FRONT WALL FRAMING 


FW1 


Line of 
roof 

sheathing P4 


103"' 
■96"~ 



135/4 " j 4 ^' J 4 V 2 " 13 3/ 4 " 

I X, 


T12 


— 96" - 
P2 1472" 

TL 


P3 



P3 


PLATFORM FRAMING 



ROOF FRAMING 
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TOOL SHED 


S hed kits like the one shown on pages 282 to 302 
can be great time and money savers that 
are virtually foolproof to assemble. But 
the sizes and styles are somewhat lim¬ 
ited, causing them to be easily identifi¬ 
able as kit-built yard structures. For 
maximum versatility and to avoid the same¬ 
ness of kit sheds, design and build your shed from 
scratch. Among yard structures, they are relatively 
simple to plan and to build in most cases. 

The "stick-built" shed plan shown here is for a 
small, simple shed. It can be modified easily to 
reflect your particular size and style needs. It does 
not require an elaborate foundation — indeed, in 
some parts of the country it may be practical to sim¬ 
ply set out four concrete blocks and construct the 
shed on top of them (as always, check with your 
local building department to determine structural 
requirements in your area). 

Build the undercarriage 

To create the undercarriage (post-and-joist struc¬ 
ture) for a small structure such as a shed, you have 
several options. The traditional method is to use 
strings and batter boards to lay out the post hole loca¬ 
tions, dig the holes, set the posts in concrete, then trim 
the tops off so they are level and at the correct height 
(See pages 185 to 187). But because the framework for 
the undercarriage in this case is relatively small and 
light (especially if you choose to use 2 x 4s instead of 2 
x 6s), you can use a slightly less conventional method 
that is virtually foolproof: build the post-and-joist 
framework first, making sure it is square, use it as a 
guide for digging post holes, 
then set the 
assembly into 
the post holes. 

Before you 




Detail 1: Build the joist 
frame first, then toe-nail 
it to the posts. You'll 
know the resulting 
assembly is square and 
you can use it to lay out 
the post hole locations. 


begin, grade the 
shed site so it is 
level and well 
packed. 

Construct the 
joist frame 
assembly from 
pressure-treated 
lumber (we used 
2x6, but for 
smaller sheds you 
can usually get by 
with 2x4). Cut the 
joists to length, 
then join them 
using I6d com¬ 


mon nails (galva¬ 
nized) driven through the rim joists and into the ends 
of the interior joist members (nails have much greater 
sheer strength than deck screws). Or, you may use joist 
hangers with joist hanger nails instead. Check to make 
sure the assembly is square by measuring the diago¬ 
nals. 

Cut the posts to length (we used 4x4 treated lum¬ 
ber). To determine post length, add 2 inches to the 
depth of the post holes you plan to dig, allowing for a 
4-in.-deep layer of rocks and gravel at the bottom of 
each hole. The posts normally should be long enough 
to extend beyond the frost line, but you may be able to 
get around this restriction in some cases. 

Attach the posts to the joist frame. The frame should 
be positioned on the posts to create ledges on the 
outer edges the same thickness as your wall sheathing 
(1/2 to % in. in most cases). Toe-nail 
through the frame and 
into the post on all 



sides, using galva¬ 
nized nails (See 
Detail 1). 


m 






Detail 2: Lower the joist frame/post assembly into the prepared post holes 
then level it by shimming with rocks in the post hole or by driving stakes 
at rim joist locations and attaching them to the joists. Once the assembly 
is level, fill the post holes with concrete. 
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With a helper, set the undercar¬ 
riage assembly (posts and joists) on 
the building site in the planned ori¬ 
entation and mark the post loca¬ 
tions onto the ground. Remove the 
assembly and excavate the post 
holes —the diameter of each hole 
should be two to three times the 
post thickness. Use a story pole to 
gauge the hole depths. Add a 4-in.- 
thick layer of rock and gravel into 
each hole and tamp with a 2 x 4. 

Again with a helper, lift the 
undercarriage assembly and set it 
in place with the posts in the post 
holes (See Detail 2). Check with a 
level and adjust the position of the 
assembly by adding or removing 
subbase material from the holes or 
by lifting the assembly at low sides 
and securing it with stakes (attach 
the stakes with deck screws so they 
can be removed easily). 

With the assembly secured in a 
level position, mix concrete (See 
pages 172 to 173) and shovel it into 
each post hole. Use a 2 x 4 to work 
the concrete down into the hole. 
Crown the concrete slightly with a 


trowel to shed water. Let the con 
crete cure overnight. 

Cut floor sheathing to fit, mak¬ 
ing sure seams fall midway over 
the floor joists. Leave a gap of % in. 
or so between sheathing panels. 

We used 3 A in. exterior plywood for 
the floor. The edges of the floor 
should align with the outside edges 
of the joist frame. Apply construc¬ 
tion adhesive to the tops of the 
joists before attaching the sheath¬ 
ing with 114-in. deck screws. 

Frame the walls & roof 

You'll find it easier to build and 
square up each of the four stud 
wall frames, then attach them to 


the floor platform. 

Build the front and back wall 
frames. Begin by cutting the sole 
and cap plates to length, then 
clamping them together edge-to- 
edge with ends aligned. Gang- 
mark the stud positions on the sole 
and top plates (See Detail 3), using 
the layout diagrams on page 306 
as a guide. Use a framing square to 
outline the stud locations. Desig¬ 
nate one of the sole plates as the 
front and lay out the door jamb 
locations. Note: The front wall lay¬ 
out shown on page 148 includes 
nailers near each corner of the shed 
for installing the interior wall cover¬ 
ings. If you do not plan to install 
interior wall coverings, you can 
eliminate these studs. 

Cut the full-height wall studs to 
length and nail the plates to the 
ends of the studs with 12d com¬ 
mon nails. Cut the jack studs for 
the door opening to length, then 
fashion a header from 2x stock and 
x /i in. plywood (See Tip, next page). 
Nail the jack studs and header in 
position, then fill in above the 
header with shorter cripple studs. 
Once the entire wall frame is done, 
measure the diagonals to ensure 
that the walls are square. Tack a 
temporary diagonal brace across it 
to hold it in alignment while you 
position it on the floor platform. 

Erect the walls. Move the newly 
framed walls onto the floor plat¬ 
form, beginning with the back 
wall. Have a couple of long 2x4 
studs handy to brace the wall. With 
a helper, raise the wall into posi- 



Detail 3: Gang the cap and 
sole plates for the top and 
bottom together then lay out 
common stud locations using 
a framing square as a guide. 



Detail 4: Brace the back stud wall by tacking 
2 x 4s near each end of the wall and anchoring 
the other end of each brace to the ground or 
the floor platform. Before erecting the wall, 
tack a 2 x 4 diagonally across the frame to 
keep the wall from falling out of square. 
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tion. Align it tlush with the edges 
of the floor platform. With a 4-foot 
level, bring the wall into rough 
plumb. Attach (temporarily) one 
end of a 2 x 4 brace to a wall stud, 
and nail the other end to a short 
2x4 stake driven into the ground 
or cleat nailed to the floor. Add a 
brace near each end of the wall 
(See Detail 4). 

Double-check to make sure the 
back wall frame is level and 
plumb, then nail or screw the 
wall to the floor platform. 


Detail 5: The 

doubled cap 
plates are inter¬ 
locked at the 
back wall to 
stiffen the 
frame structure. 



Fasten 

through the sole plate into the 
header joist in each stud bay. 

Before installing the front wall, 
build and erect the side wall 
frames. Build the frames one at a 
time. Lay out the stud positions on 
the sole and top plates, and cross¬ 
cut the necessary studs to length. 
Lay out the parts on a flat surface, 
nail them together and square the 
frame. 

Move the first of the frames to 
the shed and lay it on the floor 
platform. Raise the frame into 
place and check the wall for plumb 
with a 4-foot level. When the wall 
is lined up properly, attach it to the 
back wall with 3 in. deck screws 
(nailing may throw the back wall 
out of position), then attach it to 
the floor platform. Attach the other 
side wall, then remove the braces 


from the back wall. 

Double the top plates (See Detail 
5). This ties the separate wall 
frames together. Measure from the 
front of the sidewall to the back of 
the back wall. Cut a 2 x 4 to that 
length. Lay it atop the top plate and 
screw it in place, Do the same at 
the other side. Then measure and 
cut a doubler for the back wall. 

This 2x4 will be shorter than the 
wall's top plate, since it must 
fit between the doublers 
already nailed to the side- 
walls, which overlap the back 
wall top plate. 

Erect the front wall frame. 
Plumb it up and screw it to 
the adjoining walls and to the 
floor platform. Finally, use a 
hand saw to cut the sole 
plate out of the rough open¬ 
ing for the door (See Detail 6). 

Install the rafters 

This tool shed is capped, 
quite appropriately, by a shed 
roof. It features seven rafters 
nailed to the top plates. The 
eave end of each rafter is cut 
with a birdsmouth: a triangu¬ 
lar cutout that allows the sloping 
rafter to rest solidly on the horizon¬ 
tal top plate. The ends of the rafters 
are trimmed with plumb cuts so 
they will form a line perpendicular 
to the ground when installed at a 
slope. This shed is made with 2x6 
rafters, but for smaller sheds built 
in areas with minimal snow load, 


DOOR HEADERS 



Dimension lumber 


Door headers are made by 
sandwiching a piece of Vi in. ply¬ 
wood between two lengths of 
dimensional lumber (2 x 6 is 
shown, but many sheds may 
require only 2x4). Join the ele¬ 
ments with construction adhesive 
and 3 in. deck screws driven 
through both outer faces. 


2 x 4s might be allowed, as long as 
the slope of the roof does not 
require you to cut the birdsmouth 
more than halfway into the rafter. 
Use lO-ft.-long pieces of dimension 
lumber to make the rafters. 

To begin making a rafter, plumb 
cut one end. The pitch of the roof is 
4-in-12, meaning the roof rises 4 
in. for each foot of run. Use a fram¬ 
ing square to mark cutting lines for 
the plumb cuts (See Detail 7). 

Begin by aligning the 4-in. mark on 
the square's tongue and the 12-in. 
mark on the blade with the edge of 
the rafter, near one end. Draw a 
line along the tongue. This is the 
line for the plumb cut. Make the 



Detail 6: Cut out the sole plate in the door opening using a hand 
saw or a reciprocating saw with the blade installed backwards. 
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31/2 in. 



plumb cut using a circular saw and 
straightedge cutting guide. Measure 
98 in along the top edge of the 
rafter and at that point lay out a 
second plumb cut, parallel to the 
first. Make the second cut to trim 
the rafter to length. 

(See Detail 8) Now, measure 
101^16 in. from each plumb cut 
along the bottom edge of the rafter 
and scribe building lines parallel to 
the plumb cuts to mark the outer 
surface of the shed's framing. To 
lay out the first birdsmouth, set the 
outside corner of your framing 
square dead on the edge of the 
rafter at the building line. Align the 
blade on that line. Scribe a 3!£ in. 
line along the tongue of the square. 
This marks the seat cut. Shift the 
square around and mark another 
line parallel to the plumb cut (this 
is the inside building line), which 
establishes the back of the 
birdsmouth. Cut the birdsmouth 
with a jig saw. 

Measure along the bottom edge 
of the rafter and lay out the second 
birdsmouth in much the same way. 
Note on the layout that the back 
birdsmouth has a 4-in. seat cut 
(compared to 31/2 in. on the front), 
to accommodate the sheathing. Cut 
this birdsmouth. Lay out and cut all 
the rafters. 

Install the outer rafters. With a 
helper, position them so the seat 


cuts rest flush on the cap plates 
(the Vi in, gap should be at the out¬ 
side edge of the rear cap plate). 

The outer faces of the rafters 
should be aligned with the outside 
edges of the wall frame. Attach the 
rafters by toenailing them to the 
cap plates with l6d common nails 
(See Detail 9). 

Attach the interior rafters 
according to the spacing layout 
shown on page 306. 

Cut and install cripple studs 
between the top plates on the side 
walls and the outer rafters. Note: 
The traditional way to build shed side 
walls is to cut full-height studs 
that span all the way from the 
sole plate to the rafters and 
are cut at the top to fol¬ 
low the rafter line. We 
designed the shed 
shown here using 
'platform" type con¬ 
struction because it 
is easier to square 
up and is generally 
less vulnerable to 
errors in construc¬ 
tion. The best way 
to produce the crip¬ 
ples is to take a rough 
measurement from 
plate to rafter above each 
regular stud in the side 
wall. Add about 10 in. to each 
measurement and cut pieces of 


2 x 4 to that length. One by one, set 
the cripples in place, level them and 
scribe the edges of each cripple 
along the bottom edge of the rafter, 
marking the shoulder of the lap. 
Also scribe each cripple along the 
top edge of the rafter to mark it for 
cutting to length. Cut the cripples to 
length, then lay out l%-in.-deep 
lap cuts on each cripple, extending 
between the rafter lines. Trim each 
cripple to length by cutting along 
the top rafter line Make the shoul¬ 
der portion on each lap cut with 
your circular saw set to P/4 in. cut- 


Detail 9: The outer 
rafters should be 
flush with the ends 
of the front and 
back wall frames. 
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TOOL SHED 


ting depth Use a reciprocating saw 
or hand saw to make the cheek cuts. 

Install the cripples by toe-nailing 
them to the cap plate and face- 
nailing them through the lap joint 
and into the rafter (See Detail 10). 


Install the wall & roof 
coverings 

When selecting materials for 
sheathing and siding your shed, 
consider several factors: the type 
of siding used on nearby structures 
and your house; the amount of 


exposure the shed will receive; the 
difficulty of installing the siding; 
and whether or not you intend to 
install interior wall coverings. The 
fastest (and usually cheapest) prod¬ 
uct for cladding shed walls is ply¬ 
wood siding. It is sold in 4 x 8 
sheets with either a smooth or 
rough-textured surface. For a shed, 
%-in.-thick stock generally is ade¬ 
quate, but we suggest % in. siding 
for added stability and durability. 

Cut and install the roof sheath¬ 
ing. We used 3 /4-in. exterior ply- 




Cripple stud 


%-in. gap for 
siding 


Detail 10; Cripple studs are installed in the side wall frames 
between the cap plates and the tops of the rafters. A 1 3 A-in.-deep 
lap is cut in the top of each cripple to provide a support surface 
for the rafter. The cripple is nailed or screwed to the rafter, 
through the lap joint. 



Furring 

board 

(1 X 6) 


Fascia, shown ghosted (1x8, bevel- 
ripped at top and bottom edge) 


wood sheathing. Make sure the 
seams fall along rafters. The edges 
of the sheathing panels should 
overhang the rafter frame by 3 in. 
on all sides. Use 11/2-in. deck 
screws or ring shank nails to attach 
the sheathing. The seams and 
edges of the siding will be trimmed 
later. 

Trim out the roof frame (See 
Detail 11) by cutting and attaching 
1 x 6 furring boards to the outside 
faces of the outer rafters (the ends 
should be cut at the same plumb 
cut angle as the rafters). Then, cut 
and attach fascia boards to the 
front and back so the ends cover 
the edges of the furring strips. To 
make these parts, the best 
method is to bevel-rip 1 x 8 
stock at the slope angle (4-in- 
12). This way, the bottom and 
top of each fascia board will 
continue the line of the roof. 
Nail the fascia to the ends of 
the rafters. 

Cut and attach side panels 
to the wall frames, according 
to the sheathing pattern 
shown on page 307 (but dou¬ 
ble-check your measurements 
first for dimension and to 
make sure the seam between 
panels will fall over the mid¬ 
dle of a stud). Use galvanized 




\ 

4-in-12 slope 


Detail 11: Cut two 1 x 6 furring boards with the same plumb cut angles as the rafters 
and tack one board to the outside face of each rafter. Then, bevel-rip 1 x 8s along the 
top and bottom edge to produce fascia boards that follow the roof slope and com¬ 
pletely cover the ends of the rafters. 


siding nails driven at 8 in. intervals 
along each stud and along the cap 
plate and sole plate. Don't butt the 
sheets of plywood tightly together; 
leave a gap of about V\6 in. at 
seams. 

Attach the front siding panels. 
The framework for the shed is 
sized so you should be able to 
cover the wall with two full-length 
sheets of siding that are flush with 
the top of the doubled cap plate 
and the top edge of the rim joist. 
The siding should cover the door 
opening. 

Before installing siding on the 
back wall, cut out the door opening 
in the front wall sheathing. Drive a 
nail at each corner of the opening, 
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then connect the nail heads with 
chalklines to outline the door open¬ 
ing (See Detail 12). Cut the open¬ 
ing with a circular saw, using a 
straightedge if you need to. Stop 
the cuts short of the corners and 
finish them with a hand saw or 
reciprocating saw. Clean up the cut 
edges with a handsaw so the 
cutout is smooth and even with the 
2 x 4s that frame the opening. 

Cut and install siding for the 
back wall, slipping the top edge of 
each piece into the gaps at the 
backs of the rafter birdsmouths. 

Install the roof covering. Begin 
by tacking metal or vinyl drip edge 
to the back (low) edge and sides of 
the roof If you are installing regu¬ 
lar tab-style shingles, you'll need to 
staple strips of building paper to 
the sheathing, laid with 6-in over¬ 
laps beginning at the low end of 
the roof. After the last piece of 
building paper is installed, tack drip 
edge along the high edge of the 
roof, overlapping the drip edge, 
then install the shingles (See pages 
201 to 203 for more information on 
shingling). If you're using roll roof¬ 
ing to cover the shed, no underlay- 
ment is required. See Roll Roofing, 
page 314, for instructions. 

Install bird blocking cut from 
scrap siding or 1 x 6 pieces in the 
gap between the double cap plates 
and the underside of the roof 
sheathing at the front and back of 
the shed (See Detail 13). Measure 
and cut each piece to fit. Tack nail¬ 
ing strips around each opening so 
the blocking pieces will be flush 
with the siding. 

Tip: To minimize mess and 
avoid masking, apply paint or 
wood protectant to the siding 
before installing the trim. Also 
prime and paint the trim pieces 
after cutting them to size, but 
before installation. 



Detail 12. Install sheathing over the door framing, then cut out around the framed 
opening to create the opening for the door. To mark the opening on the sheathing, 
drive a nail through the sheathing at each corner of the framed opening, then connect 
the nail points with chalklines. 




Detail 13: Cut pieces of 1 x 6 or siding material (called bird blocking) and fit them into 
the gaps between the tops of the front and back walls and the underside of the 
sheathing. 


Tool Shed 313 
















TOOL SHED 


Hang the door & 
install siding trim 

The shed design is sized to 
accept a standard 32-in.-wide 
by 80-in.-high prehung exterior 
door. The door opening should 
be 34 in. wide and 81 in. high 
to allow for the door jambs 
and shims. 

Hang the door in the door 
opening, according to the 
manufacturer's installation 
instructions. 

Before installing the 1 x 4 
casing, cut strips of scrap sid¬ 
ing to fur out the rim joists, 
then attach 1 x 6 skirt boards to 
cover the rim joist areas. Install 


the side skirting first, flush with 
the furred-out faces of the front 
and back rim joists. Then cut 
the front and back skirt boards 
long enough to cover the ends 
of the side skirts. Attach the 
skirt boards with 6d galvanized 
finish nails. 

Cut and attach l x 4 door 
casing pieces (See Detail 14). 
Cut the side casing strips to fit 
between the skirt board and 
the bottom of the door head 
jamb. The ends of the top cas¬ 
ing should be flush with the 
outside edges of the side casing. 

Cut and install 1 x 4 corner 
boards, beginning at the sides 


i 

.i 




Batten 


(1 x 2) 



Casing 
(1 x 4) 


Skirt board 


(1 x 6) 


Detail 14: Trim around the door opening with 1 x 4 casing, butted 
at the header joints, and a 1 x 6 skirt board to cover the rim 
joist. 1x2 battens are attached to conceal vertical seams. 


ROLL ROOFING 

Roll roofing is a fiberglass-based roof 
covering product made in 36-in.-wide 
strips that are designed for either single 
coverage or double coverage installation 
— in most cases, single coverage rolls 
will be adequate for a shed. It can be 
installed directly to the roof sheathing in 
most areas, requiring no building-paper 
underlayment. It is designed for flat 
roofs or roofs with a pitch of 4-in-12 or 
less. Because it doesn't require underlay¬ 
ment and can be rolled out in long 
strips, it is generally faster to install than 
other roofing products. 

To install single coverage roll roofing, 
begin by cutting 12-in.-wide starter 
strips of roofing and attaching them 
around the perimeter of the roof. Attach 
the starter strip at the low end first by 
bonding it to the sheathing with fibrous 
roof cement, then driving roofing nails at 
4 in. intervals around all edges. The 
starter strip should stop about 1A in. 
before reaching the edges of the drip 
edge. Cut and attach starter strips along 
both sides (the rake edges) in the same 
fashion as the front edge starter strip. 
Then attach a starter strip at the high 
edge of the roof. 

After the starter strips are all in place, 
begin to install the full-width strips. 
Starting at the low end of the roof, cover 
the starter strips with roof cement. Lay 
the first strip so it is flush with the edges 
of the front and side starter strips and 
seat it in the roof cement. Drive roofing 
nails along the top edge of the strip 
according to the nail-spacing require¬ 
ment recommended by the roofing man¬ 
ufacturer. After the first strip is installed, 
apply a 3-in.-wide layer of roof cement 
along the top edge and to the side 
starter strips in the coverage area. Roll 
out the second strip so it overlaps the 
first strip by 3 inches, concealing the nail 
heads and resulting in a 33-in. reveal. 

Nail the second strip in place, and work 
your way up toward the top of the roof. 
Trim the last strip as needed to neatly 
cover the top starter strip, fully bonding 
it with roof cement as you did at the low 
end and sides. Apply a dab of roof 
cement over all the exposed nailheads at 
the top edge, then tack drip edge mold¬ 
ing over the roofing at the top edge. 
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Detail 15: Finish trimming out the siding by 
installing 1x4 corner boards. The boards 
on the front and back walls should overlap 
the edges of the side corner boards. 


(See Detail 15). The side corner 
boards should extend from 
the bottom of the the skirt 
board to the underside 
of the roof sheathing. 
Cut the top edge at an 
angle to match the 
slope of the roof so 
it will fit tightly 
against the sheath¬ 
ing. The front and 
back corner boards 
should cover the 
edges of the side 
corner boards and 
also should be 
trimmed (beveled) at 
the top to match the 
roof slope. 

Cut and install strips of 
1 x 2 to make battens for cov¬ 
ering the vertical seams between 
siding panels. 


Finishing touches 

To create ventilation in the shed, 
cut a hole near the top of each side 
wall, over a stud cavity. Cover the 
openings with louvered soffit vent 
covers after you paint the shed 
(See Detail 16). 

Finish the interior (optional). 

The doubled corner posts shown 
here provide nailing surfaces for 
installing interior wall coverings. 
Many sheds, however, do not need 
interior walls. If you choose to 
install them, 3 /s-in.-thick oriented 
strand board (OSB) is a good mate¬ 
rial choice. 

To prolong its life, paint the floor 
with enamel floor paint. 

Caulk around all the exterior 
trim pieces and between the roof 
sheathing and the walls. 


Detail 16: Cut openings at the top of each 
side wall to create air flow for ventila¬ 
tion. Cover the vent holes with louvered 
soffit vent covers (shown below) or insect 
screening. 
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Part 3 

Backyard Woodworking Projects 

Introduction 


W ood projects designed for outdoor use tend to be 
rugged and sturdy, utilizing simple joinery tech¬ 
niques and able to withstand extreme changes in tem¬ 
perature and humidity. Building outdoor projects can be 
a great way to develop and practice woodworking 
skills, while at the same time creating attractive pieces 
that you and your family will use for years to come. 

In Part 3—Backyard Woodworking Projects, you'll 
find 15 outdoor projects that cover a diverse range of 
styles and levels of complexity. Some projects are quite 
basic, and well within the capability of all woodwork¬ 
ers; others are more refined (meant for sheltered 
spaces like porches and breezeways) and require a 
higher level of woodworking skills for successful com¬ 
pletion. 

Each project here includes a beautiful photograph of 
the finished piece, complete cutting and shopping lists, 
detailed plan drawings, clear color photographs of key 
points in the building process and straightforward step- 
by-step instructions. 

Outdoor wood furniture can survive for many years in 
the elements, but the kind of wood you use will influ¬ 
ence the longevity of your project. Good weather-resist¬ 
ant woods include Western red cedar, white oak and 
Honduras mahogany. Other excellent wood choices for 
outdoor projects include redwood, teak and cypress, but 
these varieties are harder to find in many areas of the 
United States and can be quite expensive. 


Other less weather-durable woods, like red oak and 
pine, can be used for outdoor projects as well, but 
these woods must be topcoated thoroughly with primer 
and paint or other UV-protective sealers. 

Refine the look of outdoor furniture by concealing 
screw heads with wood plugs. Wood plugs also keep 
galvanized screws sealed from moisture, which can 
otherwise cause them to react with woods like white 
oak and cedar over time, producing black stains. 
Counterboring and plugging are used on several proj¬ 
ects in this book. We show you how to install wood 
plugs below 

It's a good idea to topcoat even weather-resistant 
woods as a final project step, especially if you want to 
retain the wood's natural color. Without a UV-protective 
finish, woods like cedar and mahogany will turn a 
harmless silvery gray color, which may not achieve the 
look you're after for your project. Apply several coats of 
a clear or tinted penetrating water-repellent preserva¬ 
tive with ultraviolet inhibitors and a mildewcide, or use 
marine-grade spar varnish, a favorite of boat builders. 
Plan to recoat annually for projects that are kept out¬ 
side all the time The other route to take for exterior 
finishes is to use a premium-quality latex primer fol¬ 
lowed by multiple coats of exterior latex paint 



STEP 1: Drill a counterbored pilot hole 
deep enough into the wood so the counter- 
bored portion of the hole can accommo¬ 
date both the screw head and a plug. 


How to Install Wood Plugs 



STEP 2: Drive the screw into the hole until 
it stops at the bottom of the counterbore. 
Glue and insert a wood plug cut from the 
same wood species or from a piece of dowel. 



STEP 3: Trim any protruding portion of the 
wood plug flush with the surrounding wood 
using a flush-trimming handsaw. Then sand 
the plug area smooth. 
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Basic Adirondack Chair 

N o piece of outdoor furniture conjures up an image of elegance and rugged outdoor comfort 
quite like the Adirondack chair. There are many variations of this American classic. This design 
features a straightforward concept and easy-to-work materials for a satisfying project that can be 
built in a day, yet provide years of enjoyment. 
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Building time 


{?)> PREPARING STOCK 
0 hours 


LAYOUT 

1- 2 hours 

CUTTING PARTS 

2- 4 hours 


CSS 



ASSEMBLY 
2-4 hours 


& 


FINISHING 
2-4 hours 


TOTAL: 7-14 hours 


fSgr Tools you’ll use 


Shopping list 

■ Jig saw or circular saw 


□ (4) 1 x 4 in. x 6 ft. cedar 

■ Drill/driver 


□ (2) 1 x 8> in. x 6 ft. cedar 

■ Tape measure 


□ (1)2x4 in. x 10 ft. cedar 

■ Combination square 


□ Galvanized deck screws 
(V/4-, 2-in.) 

■ Clamps 


□ Finishing materials 
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3ae\c Adirondack Chair 



1 V4" galvanized 
deck screws, typ. 


2" galvanized 
deck screws, typ 




Basic Adirondack Chair Cutting List 


Part 

A. Back legs 

No. 

2 

Size 

§4 x 714 x 36 in. 

Material 

Cedar 

B. Seat stretchers 

1 2 

lfcx 3*2 x 23*2 in. 

—it—- r 

C. Seat slats 

:|5 

% x 3l£ x 25 in. 

, 

D, Back slat 

fi 

34 x 3i£ x 36 in. 


E. Back slats 

2 

% X 3*2 x 34 in. f 

" : ; 

F. Back slats 

2 , 

34 x 3% x 32 in. 

‘ A 

G. Back stretchers 

2 

34 x 3l£ x 19 in. 

" 

H, Front legs 

2 

x 334 x 21 in. 

" 

I. Arms 

2 

34 x 734 x 30 in. 

»t ." '; v . s .,.1 

J. Back support 

F 

r\ 

134 x 334 xi28 in. 

Q /. n -« in ' * 
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3/4“ typ. 


213 / 4 " 


SIDE VIEW 


FRONT VIEW 




SRACES 
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Basic Adirondack Chair: Step-by-step 


Build the seat assembly 

O Cut the back legs to length from 1x8 stock. 

Follow the Back Legs drawing, page 11, to mark the 
angle cuts on the legs. Cut the leg angles with a jig 
saw or circular saw using a straightedge guide. Then 
cut the two seat stretchers to length. 

® Attach the back legs to the seat stretchers. Position 
the face of the back stretcher 19 in. from the front 
ends of the legs and the leading edge of the front 
stretcher flush with the front ends of the legs. Mark 
the stretcher locations with a square, drill counter¬ 
sunk pilot holes through the legs and the stretchers, 
and fasten the parts with 2-in. galvanized deck screws 
(See Photo A). 

Build the arm assembly 

o Cut the front legs and the back support to length. 

O Cut the arms and braces to size and shape. Mark 
for the angle cut on the back corner of each arm by 
measuring 12 in. along one long edge and 3 in. along 
the adjacent short end. Draw a line between these two 
points, and cut the angles with a jig saw guided by a 
straightedge. Save the triangular cutoff pieces; they’ll 
become the arm braces. 

0 Measure and mark the positions of the front legs, 
braces, and back support on the arms (See Arms 
drawing, page 11). With the arms face down on your 
workbench, use a combination square to mark the 
position of the front legs 214 in. from the front of each 
arm and 114 in. from the inside edges. Center and 
mark for a brace on the outside face of each leg. Then 
position the back support. It overlaps the inside edge 
of each arm by 3 in. and is inset 114 in. from the ends. 

O Build the arm assembly. Turn the arms face up 
and drill countersunk pilot holes through the arms 
for attaching the legs and back support. Attach the 
front legs and back support with 2-in. deck screws 
driven through the arms. Attach the braces to the 
arms and legs with countersunk 2-in. deck screws 
(See Photo B). 



PHOTO A: Attach the back legs to the seat stretchers with 2-in. galva¬ 
nized deck screws. Countersink the screw heads. 



PHOTO B: Attach the back support, front legs and arm braces to the 
arm workpieces with 2-in. galvanized screws. 


Attach the arm & seat assemblies 

Fastening the arm and seat assemblies together will 
require the use of temporary braces and clamps. Cut 
two 21-in. lengths of scrap for the temporary braces. 

O Stand up the arm assembly and set the temporary 
braces beneath the arms to hold the arm assembly 
level. Position the seat assembly between the front 
legs so the front ends of the back legs are flush with 
the front edges of the front legs. Clamp the two 
assemblies together. The top corner of the back legs 
should be 16 in. up from the bottom of the front legs. 
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PHOTO C: Install the seat. Clamp the seat assembly between the front 
legs. You’ll need to set temporary braces beneath the arms to hold them 
level. Attach the seat assembly to the front legs with deck screws. 



PHOTO D: Arrange the back slats face down on the bench, and fasten 
the back stretchers to the slats with lVi-in. galvanized deck screws. 
Insert %-in. scrap spacers between the slats to make alignment easy. 


O Fasten the seat assembly to the front legs with 
countersunk 2-in. deck screws. Drive the screws 
through the back legs into the front legs 
(See Photo C). Remove the temporary braces. 

Build & attach the back 

© Cut the back slats and the back stretchers to 
length. Assemble the back by laying the slats face 
down on your workbench with the bottom edges flush. 
Position the stretchers so the lower stretcher is 4 in. 
from the bottom ends of the back slats, and there is 
16 in. between the top and bottom stretchers. Drill 
countersunk pilot holes, and drive 114-in. deck screws 
through the stretchers into the slats (See Photo D). 

© Install the chair back. Attach the chair back by 
sliding it into position with the lower back stretcher 
resting on the rear seat stretcher. Drill countersunk 
pilot holes through the back slats into the rear seat 
stretcher and the back support. Attach the back with 
2-in. deck screws. 

Attach the seat slats 

© Cut the five seat slats to length, and attach them 
to the back legs with 2-in. deck screws. Countersink 
the screw holes, and use M-in. hardboard spacers to 
hold the slats evenly apart as you fasten the slats 
(See Photo E). Note: You’ll need to remove the chair 
arms one at a time to fasten the slats. Drive all the 
screws on one side of the seat, replace the arm, then 
remove the other arm and attach the slats. 


Finishing touches 

© Smooth all exposed chair surfaces and ease the 
corners with a sanding block. Apply the exterior 
sealer, stain or paint of your choice. Or leave the chair 
unfinished so it weathers naturally to gray. 



PHOTO E: Set the seat slats in place and insert l4-in.-thick hardboard 
spacers between the slats. Remove one chair arm for drill clearance 
and fasten the seat slats to the back leg. Once the slats are attached 
on one side, reinstall the arm, remove the other arm and fasten the 
slats to the other back leg. Then reinstall the arm. 
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I nvite songbirds into your 
yard or garden with this 
aromatic cedar bird feeder 
Our design features a 
wide, protective roof 
to keep the feed 
diy, along with 
narrow perches 
to discourage larger 
predator birds. The feeder 
can be mounted 
to a post or hung from a 
branch, and you can build 
one in an afternoon. 
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Vital Statistics: Cedar Bird Feeder 



TYRE: Bird feeder 

» . „ ir • { J jX' 

OVERALL SIZE: 6W by 9&H by 8L 
MATERIAL: Aromatic cedar 
JOINERY. Miters, screwed butt joints 

CONSTRUCTION DETAILS: 

■ Lid hinges open on one side for cleaning and filling 

■ Plexiglas end panels are epoxied into shallow grooves in 

fllA CirlAC 


the sides , 

•t. f; . 

• Perches made of V4-in. doweling 
■ Part ends are rounded over for finished look 

FINISH: 


Building time 




Tools you’ll use 


Table saw 
Drill/driver 

Power miter saw (optional) 
Clamps 

Router table with %-in. 
roundover bit 

Belt sander (optional) 

Drill press 

Hammer and nailset 


Shopping list 


□ (1) 3 A x 6 in. x 4 ft. 
aromatic cedar 

□ (2) Vs x 31/2 x 576 in. Plexi¬ 
glas 

D Win.-dia. hardwood dowel 

□ Two-part epoxy 

□ 4d galvanized finish nails 

□ 3 /4 x 4-in. brass jewelry box 
hinge 

□ Polyurethane glue 
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Cedar Bird Feeder Cutting List 

Part 

No, 

Size Material 

i 3*j 

Part No. Size Material 

E. Baseplate 1 34 x 3 x 4V2 in. Cedar 

A. , Side.s 

2 

% x 3 x 8 in. Cedar 

B. Ends • ■ 

2: 

Vs H 3V6 x §7/8 in. Plexiglas 

F. Perches. 2 ‘ T4 dia. x 4V^ in’ 'Hardwood dowel 

C. Roof panels 

D. Base'strips 

2 .{ 

2 b 

r *.£ 

. 3/4 x 6 x 5Vfe.iai. Cedar j 

34 x 3/4.x'8 ! ui. •" 

A. i • t-jtfTW* o \xT ,• h' X ’A? 1 

G. *Feed dams ' 2 ' . Vi x 1 V 4 x 3 in, ’ Gedar '' 

- } .T' “ ,vl ’ - ? , ; . . "' 4 ! - • * ; '•■'■■• ' '* ’ 5 

• ■ .♦ 1 1wSfSBS&^s^. jiK sM* 1 - iV.JvA*.• t^ Jio? *' ,*i Jkl SSfe*J£> 
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4d galvanized 
nails 


3 /5'' rad. 

a 

IV 2 " galvanized 
deck screws 


FRONT VIEW 


f-4''- 



D F G E 0 

SIDE VIEW 





3/6" rad. 


V 4 " rad. 


V4" d/a. 


END VIEW FEED DAMS 


TOP VIEW SIDES 


43/ 4 "4 


FRONT VIEW SIDES 


FRONT VIEW BASE STRIPS 
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Make the sides & ends 

Q Lay out and cut the two sides to shape: Rip stock 
for the sides to 3 in. wide, and crosscut the work- 
pieces to 8 in. long. Form gables on one end of each 
side panel at the power miter saw with the blade 
turned 45° to the right or left (See Photo A). You 
can also make these gable cuts on the table saw with 
each workpiece held against the miter gauge, set at 
45°. Align the cuts so the tip of the gable is centered 
on the width of the sides. 


e Cut grooves in the sides for the Plexiglas end 
panels. See the Front View Sides drawing on page 67 
for positioning the grooves on the sides. Plow these 
14-in.-deep grooves on the table saw with a %-in. kerf 
blade and the fence set 14 in. from the blade. 

© Cut the Plexiglas end panels to size: To avoid 
scratching the panels, don’t remove the clear film 
that covers the plastic for marking or cutting. Lay out 
the part shapes and cut the Plexiglas to size on the 
band saw with a fined-toothed blade (See Photo B). 
You can cut Plexiglas on the table saw also, but use a 
fine-toothed plywood-cutting blade or a blade 
intended to cut plastic and laminate. Otherwise, the 
Plexiglas will tend to chip as you cut. Gently sand the 
edges of each panel, then dry-fit them into the 
grooves in the cedar side pieces to be sure they fit. 
Widen the grooves if necessary on the table saw. 


PHOTO A: Trim the gable ends of the sides on a power miter saw with 
the blade swiveled to 45°. Center the gable peaks across the width of 
the workpieces. 


Make the roof sections 

O Start by making a blank for both roof sections 
from one piece of stock. The board dimensions should 
be 6 in. wide and 10% in. long. Round over both ends 
of the blank on the router table with a %-in. 
roundover bit. Note: Be careful when the router bit 
exits the board. Aromatic cedar is soft, and the end 
grain will tear out on the edges of the boards. Rout 
these bullnose profiles in several passes of increasing 
depth, which will also help minimize chipping and 
tearout. 


PHOTO B: Measure and cut the Plexiglas end panels on the band saw 
with a fine-toothed blade. Leave the protective film on the plastic as 
you machine it, to minimize scratching. 



1223512 
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PHOTO C: Tilt the table saw blade to 45° and cut the roof blank in half 
to form two roof sections. Take time to set up this cut accurately. Other¬ 
wise the roof section lengths won't match. One cut both trims the parts 
to length and forms the roof miter joint. 


0 Split the roof blank in half to form the two roof 
sections. Since the roof sections meet at a 45° angle 
at the bird feeder peak, you’ll crosscut the roof blank 
in half at the table saw with the blade set at a 45° 
bevel angle (See Photo C). Be careful when setting 
up this cut so you’ll divide the roof blank equally. 


O Cut hinge mortises into the top bevels of the roof 
sections: The roof halves will be joined together with 
a single brass jewelry box hinge. In order to form a 
relatively tight miter joint at the bird feeder peak, 
you’ll need to recess the hinge leaves into shallow 
mortises cut into the roof sections. Lay out the hinge 
location on each roof section by outlining the shape 
of the hinge leaves along the top edge of the roof 
bevels. Keep the knuckle of the hinge above the bevel 
edge, as shown in the Side View drawing, page 67. 
Clamp each roof section in a vise, and score along 
your mortise layout lines with a utility knife. Then 
pare away the material within your layout lines with 
a sharp chisel (See Photo D). The mortises shouldn’t 
be deeper than the hinge leaves are thick. 


PHOTO D: Mark and cut the shallow hinge mortises into the beveled 
edges of the roof sections. Score along your mortise layout lines first 
with a utility knife, then pare out the mortise with a sharp chisel. Keep 
the mortise depth the same as the hinge leaf thickness. 


Build the base 

O Make the base strips: Rip a 34-in.-wide stick of 
cedar to 16U8 in. long on the table saw. Crosscut the 
workpiece in half to form two 8-in.-long base strips. 
Round over the ends of the strips with a wood rasp 
and random-orbit sander or on a stationary disk 
sander. Note: These ends are too narrow to round 
over with a router without tearing out the wood. 


© Drill holes through the ends of the base strips for 
the perches: Lay out the centerpoints for these perch 
holes on one base strip, % in. in from each end. Stack 
the marked base strip on top of the other strip, and 
clamp them to your drill press table. Use a backer 
board beneath the base strips to keep from drilling 
into the drill press table. Chuck a L4-in.-dia. bit in 
the drill press, and drill holes completely through 
both base strips (See Photo E). Dry-fit the perch 
doweling into the base strip holes to be sure it fits. 


o Make the remaining base parts: Rip and crosscut 
the base plate to size. Measure and cut the perch 
dowels to length at this time as well. 


(0 Assemble the base. Install the perches in one of 
the base strips, using a dab of polyurethane glue in 
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PHOTO E: Bore V4-in.-dia. holes for the perches through both ends of 
the base strips. We stacked these parts and drilled both strips at once 
on the drill press. 


each dowel hole. Apply a coat of polyurethane glue to 
the long edges of the base plate, and wet the mating 
surfaces of the base strips with a water-dampened 
rag. Squeeze a drop of glue into the dowel holes of 
the other base strip and assemble the base parts 
together, making sure the perches are properly seated 
in their holes (See Photo F). Tap them gently, if 
needed, with a mallet. Polyurethane glue will foam 
and expand as it cures, so hold the base strips against 
the base plate with a couple of short bar clamps or 
large C-clamps until the glue cures. Clean up excess 
glue immediately with mineral spirits. 

© Make the feed dams: Since these parts are small, 
and one long edge of each receives a bullnosed profile, 
start from a piece of wide stock (6 in. wide or wider) 
and rout the bullnoses first before ripping and cross¬ 
cutting the dams to size. Routing wider stock will 
keep your hands a safe distance from the router bit. 
Round over one long edge of the workpiece on the 
router table with a %-in.-dia. roundover bit. Then rip 
and crosscut the feed dams to size. 

© Install the feed dams on the bird feeder base. 
Attach the dams to the short ends of the base plate 
in between the base strips with polyurethane glue. 



PHOTO F: Assemble the base plate, base strips and perches with 
polyurethane glue. Clamp the parts together to keep the glue from forc¬ 
ing the joints open as it cures. 


Use a clamp to hold the dams in position until the 
glue cures. Again, clean up excess glue before it sets. 

Assemble the bird feeder 

© Install the clear end panels in the grooves in the 
cedar sides: Spread a thin coat of two-part epoxy into 
each of the grooves in the sides, keeping the adhesive 
about 1 in. shy of the top and bottom of each groove. 
(Two-part epoxy is a good adhesive for bonding Plexi¬ 
glas.) Remove the protective film from the Plexiglas, 
and slip the two end panels into their respective 
grooves, aligning them so they’re approximately 34 in. 
up from the bottoms of the sides (See Photo G). 

© Fasten the base to the sides: Apply a bead of 
polyurethane glue along the bottom edge of each side, 
then center the sides on the base strips. Drill counter¬ 
sunk pilot holes up through the bottom of the base 
strips and into the sides, and drive lP2-in. galvanized 
wood screws into the holes (See Photo H). Then drill 
a few Vi6-in.-dia. weep holes through the base, which 
will help keep the feed dry. 

© Assemble the roof: Mark and drill pilot holes for 
the brass screws that will attach the hinge to the roof 
sections. Install the hinge. 
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PHOTO H: Attach the base to the sides with polyurethane glue and 
lte-in. countersunk galvanized wood screws. Then drill a few small 
weep holes (smaller than the seed you’ll put in the feeder) to allow any 
moisture to drain away, keeping the bird seed dry. 


PHOTO G: Spread two-part epoxy into the grooves in the side panels, 
remove the protective film from the Plexiglas end pieces, and slide the 
end pieces into the grooves. The end pieces should stop ^4 in. from the 
bottoms of the sides. 

(D Fasten the roof to the side panels. Spread a bead 
of polyurethane glue along one gable edge of each 
side panel. Wet the mating surfaces of one of the roof 
sections and set the roof in place over the sides. Be 
careful to align the roof so it overhangs the sides 
evenly. Drive a few galvanized 4d finish nails down 
through the glued roof section to fasten it to the sides 
(See Photo I). It’s a good idea to drill pilot holes for 
these nails first, to keep the nails from splitting the 
sides. Then countersink the nailheads with a nailset. 


Feeding songbirds 1 1 

The type of food you provide in the feeder will in large 
part determine the bird species you attract. Dark-eyed 
juncos, for example;, love millet, especially when it falls 
on the ground below the feeder. Sunflower seeds are a 
sure bet for bluejays, chickadees, cardinals, gold and 
purple finches, nuthatches, the tufted titmouse and pine | 
siskens. Downy woodpeckers and blue jays also like an 
occasional meal of shelled peanuts. Regardless of the 
type of feed you use, experts agree that the feeder must 
be cleaned out regularly to keep the contents from mold¬ 
ing. If the birds should consume molded seed, it can 
cause aspergillosis, a fatal illness for songbirds. 


PHOTO I: Attach one half of the roof to the body of the bird feeder with 
polyurethane glue and galvanized 4d nails. The other roof section 
hinges open to allow easy access for filling and cleaning the feeder. 
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Garden Bench 

M ade from dimensional cedar, this garden bench has a rustic quality 
that lets it blend into a casual, country-style garden. But the graceful 
curve of the top rail on the backrest gives this bench just enough style to 
fit into a formal garden as well. With its sloped back and contoured seat, 
it offers a comfortable resting spot where you can while away the hours 
in the great outdoors. 
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Vital Statistics: Garden Bench 


■is. 1 * 



TYPE: Outdoor bench 




OVERALL SIZE: 50W by 34H by 24D 


m ■ 

■if;. 


MATERIAL: Cedar (lx and 2x) 

JOINERY: Dowel joints, butt joints reinforced with screws 

CONSTRUCTION DETAILS: 

' %■ . s • ■<! ■■ ■ •• ’;ss- 

Sloped back rest and contoured seat for comfort 

■ *- ■ • i 


m 


•&.; : r ' 
ffli. 


H‘‘l0 


available at building centers 
• Decorative contour on top back rail 
■ Seats three adults 






FINISHING OPTIONS: Clear coat UV-inhibiting vyood 
sealant to prevent graying of wood. Apply redwood-tintedistain 
for richer wood color. ’ 
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Building time 






Tools you’ll use 


Table saw or circular saw 
Drill/driver 

Straightedge cutting guide 
C-clamps 

Bar or pipe clamps 
Jig saw or band saw 
Hammer 

Combination square 
Tape measure 
Doweling jig 


Shopping list 


□ (1) 2 x 3 in. x 3 ft. cedar 
dimension lumber 

□ (1) 2 x 6 in. x 0 ft. cedar 
dimension lumber 

□ (3) 2 x 4 in. x 6 ft. cedar 
dimension lumber 

□ (6) 1 x 4 in. x 6 > ft. cedar 
dimension lumber 

□ (60) V4-in.-dia. x Wz in. 
fluted wood dowels 

□ Finishing materials 

□ Galvanized deck screws 
(2 in. and 3 in.) 

□ Exterior wood glue 
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Garden Bench Cutting List 


No. Size 


Front legs 2 IV 2 x 3V2 x 22 in. 


1 ' ' 1 7 7 

Material 

\ 

A. Back legs 2 \Yi x 7 x 34 in. Cedar 

C. 


Back rail 1 
(top) 


lte x 5 x 46 in. 

v fe ; - ' 


D. 

E. 


Back rail 1 
(bottom) 


1VS x 2Yi x 46 in. 


Seat support 2 
(front/back) 


IV 2 x 3V£ x 46 in. 


F. Seat support 3 
(side/center) 


IV 2 x 3V£ x 14 in. 


G. Stretchers 2 IV 2 . x 2 x 14 in; 


H. 

Arms 


,2 

3/4 

X 3V2 x 23 in. 

11. 

1. 

Seat slats 

4 

3/4 

x 3 x 49 in. 

II j . i 

. 

(center). 

h‘ ; 




•'j ■ J - 

J. 

Seat slat 

s 

2 

3/4 

x- 3 x 46 in. 



(front/bai 

ck) 

j' , ' 

1 

4, 

ttj- 

* 


Back slats ] 11 
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Each square equals 1" 
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Garden Bench: Step-by-step 


/ 


Since a garden bench is designed 
for use outdoors, the wood type 
options are fairly limited. Cedar 
and redwood are two exterior 
woods that traditionally have 
been cheaper than other wood 
types suitable for outdoor use, like 
white oak or teak. But diminish¬ 
ing supply has driven up the price 
of cedar and redwood in some 
regions of the country. The most 
cost-effective wood for building 
any exterior project is usually 
pressure-treated pine. The draw¬ 
backs are that treated pine 
doesn’t stain well (you’ll probably 
want to paint the project), and it 
releases dangerous irritants when 
cut. Wear gloves when handling 
treated pine, and wear a particle 
mask when machining it. 

Cut the contoured parts 

The top back rail, back legs, arms 
and side/center seat supports all 
feature contours. The patterns for 
the shapes can be found on page 
153. The pattern for the top back 
rail is a half pattern. Reverse the 
template on the centerline shown 
to draw the other half. 

© Cut the top back rail, back 
legs, arms and side/center seat 
supports to length and width, 
according to the dimensions in the 
Cutting List on page 152. Transfer 
the patterns for each part to the 
workpiece. For the arms, seat sup¬ 
ports and rear legs, draw the pat¬ 
tern on one workpiece only, then 
use that workpiece as a template 
for marking the other similar 
pieces after the part is cut to 



PHOTO A: Cut the contoured bench parts with a jig saw or a band saw. Make sure to transfer the 
patterns accurately and secure each workpiece to your worksurface if cutting with a jig saw. 



PHOTO B: Label the back slats with numbers that correspond to their positions on the top and 
bottom back rails, then drill dowel holes at each joint using a doweling jig. 



PHOTO C: Glue and dowel the back slats into the bottom back rail, then glue the dowels into the 
dowel holes on the top end of each slat. Glue the dowels into the top rail, then clamp. 
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PHOTO D: Make sure the bevels on the front and back seat supports 
are facing up and pointing toward the back of the bench, then attach 
the center seat support with glue and 3-in. deck screws. 



PHOTO E: Make bench side assemblies by joining a front leg to a back 
leg with a side seat support and a stretcher. Reinforce the glue joints 
with dowels. 


shape. Cut the contours with a jig 
saw or band saw (See Photo A). 
Smooth out all cuts with a file or 
sander. Use a file or a chisel to 
smooth the top center V-point of 
the shape. Do not cut out the rear- 
leg notches on the arms yet. 

Make the back rest 

© Rip-cut a piece of lx cedar to 
2 in. wide, then cross-cut the 
eleven 10-in.-long back slats. 

o Lay out all the rails and slats 
on a flat surface. Allow 2-in. spac¬ 
ing between slats and at the ends 
(you can cut 2-in. spacer blocks if 
this will help). Number the slats 
in sequence and note the numbers 
on the back rails so you know how 
the parts go together. 

© Lay out and drill two 14-in. - 
dia. x 34-in.-deep dowel holes at 
each slat location and in both 
ends of each slat. We used a dow¬ 
eling jig (See Photo B). 

© Finish-sand all the parts of the 
back with 150-grit sandpaper. 

©Assemble the back, using exte¬ 
rior (moisture-resistant) wood 


glue. Apply glue to each dowel end 
and pound the dowels home with 
a wood mallet (See Photo C). 

Put the parts together and clamp 
up the assembly. Be careful to pad 
the clamps so the parts don’t get 
marred. Clean up any squeeze-out 
and leave the clamps on until the 
glue sets. 

Make the bench frame 

The frame for the garden bench 
consists of the front and back legs, 
the seat supports, and the stretch¬ 
ers that fit between the front and 
back legs near the bottom. 

© Cut the front and back seat 
supports to size. Set the table saw 
blade to 15° and rip a bevel along 
the top edge of each. Finish-sand 
the front, back, and center seat 
supports. 

© Mark a centerpoint along the 
length of each seat support. Mea¬ 
sure 34 in. to each side of the cen¬ 
terpoint and draw square lines 
down the faces of the boards. 
Attach the center seat support on 
these lines with glue and 3-in. gal¬ 
vanized deck screws (two per 


joint). Drill clearance holes for the 
shanks before driving the screws, 
and make sure the bevels on the 
tops of the seat supports are both 
facing up and pointed toward the 
back of the bench. Use a bar 
clamp or pipe clamp on each side 
of the center seat support (See 
Photo D). 

© Cut the two front legs and 
the two leg stretchers to size. 
Finish-sand the front and back 
legs, the stretchers, and the side 
seat supports. 

© The next step is to put 
together the two end assemblies. 
Lay out dowel joints on the front 
and back legs so the leg stretchers 
are 5 in. up from the bottom ends, 
and the side seat supports are 5 
in. up from the stretchers. Note: 
the shorter ends of the seat sup¬ 
ports go against the back legs. 

® Mark out and drill two dowel 
holes per joint. Glue and clamp the 
front and back legs, the stretchers, 
and the side seat supports into two 
pairs (See Photo E). Use clamp 
pads to protect the wood. 
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PHOTO F: Drive 3-in. deck screws through the rear legs and into the ends of the rear and front 
seat supports to complete the rough assembly of the bench frame. Clamp braces to the front 
and back seat supports so they stand 12 in. above the worksurface. 


you’re working, so cut four pieces 
of scrap 2 x 4 to about 16 in. long 
and clamp them near the ends of 
the front and back seat supports 
to hold them at the right height.) 
Glue and screw the remaining 
side assembly to the seat section 
(See Photo F). 


Install the back rest 

© Mark placement lines for the 
ends of the backrest assembly on 
the upper inside faces of the rear 
legs. The top and bottom rails 
should be centered on the width of 
the legs, with the ends of the top 
rail located % in. down from the 
top of the legs. 


© Clamp angled scrap support 
blocks under the back assembly to 
hold it up at the right height, and 
start by drilling and screwing the 
tops of the legs to the top rail— 
two screws per joint. Then check 
for alignment, and drill and screw 
through the legs into the bottom 
rail (See Photo G). 


Attach the seat slats 

(J)Rip -cut the six 34-in.-thick seat 
slats to 3 in. wide. Cross-cut the 
four center slats to 49 in. long and 
the front and back slats to 46 in. 
Finish-sand all the slats. 


© Glue and screw the front and 
back seat slats to the front and 
back seat supports. Use 2-in. deck 
screws. Align the inside edges of 
the slats with the inside edges of 
the seat support bevels. Use one 
screw near each end and a third 
screw in the center (so it will line 
up with the screws attaching the 
slats to the center seat support). 
© Screw the center seat slats to 
the side and center seat supports. 
Butt the first one up to the front 
seat slat, and use kkin. spacers 
between the others to ensure even 
gaps. The ends of the center seat 


PHOTO G: Fit the backrest assembly between the rear legs so it’s centered and the top rail of 
the back rest is % in. below the tops of the rear legs. Clamp the assembly in position, then 
attach the backrest by driving 3-in. deck screws through the rear legs and into the rails. 


© Attach one side assembly to 
the end of the center seat support 
assembly. Use glue and two 3-in. 
deck screws per joint. Drive the 


screws through the legs and into 
the ends of the seat supports. (The 
seat section needs to be held at 12 
in. off the floor and level while 
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PHOTO H: Attach the seat slats to the seat supports by driving one 2- 
in. deck screw through each slat at the ends and at the center of slat. 
Use ^-in. spacers to set the distance between the slats. 



PHOTO I: The arms are notched to fit around the rear legs. After laying 
out the notches, set each arm in position and trace the line of the rear 
leg onto the arm to mark the cutting angle for the front of the notch. 


slats should be flush with the side seat supports. Use 
one screw per joint (See Photo H). 

Attach the arms 

0 Mark cutting lines for a notch in the back of each 
arm where it will meet a rear leg (See Grid Pattern, 
page 153). Position each arm so it’s centered on the 
front leg and the front cutting line of the notch 
aligns with the front edge of the rear leg. Make sure 
the arm is level. Mark the angle of the front of the 
rear leg onto the edge of the arm (See Photo I). 
Mark both arms, then use a small back saw or a 
dovetail saw to cut out the notches (make sure to fol¬ 
low the bevel at the front of each notch). 

© Attach the arms to the front legs with glue and 2- 
in. deck screws (See Photo J). At the rear leg joints, 
drive the screws through the outside edges of the 
arms and into the rear legs. 

Apply finishing touches 

© Touch up any remaining rough surfaces with 
sandpaper and ease all sharp edges. Apply the exte¬ 
rior finish of your choice, or leave the bench to 
weather naturally to a rustic silver-gray. 



PHOTO J: Attach the arms to the tops of the front legs with 2-in. deck 
screws driven into countersunk pilot holes in the arms. Use two screws 
per joint. Attach the arms to the rear legs by driving screws through 
the side edges of the arms and into the rear legs. Glue all joints. 
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Tiletop BBQ Center 

C an't you just smell the charcoal already? Outdoor cooking is often the centerpiece of summer 
gatherings, and when you get together with family and friends for barbecued ribs, grilled steaks 
or juicy burgers, this attractive outdoor grilling accessory will make the chef's job so efficient that he 
or she will be able to enjoy the conversation as well. Then, if the conversation lags, you can casu¬ 
ally let people know that you built this versatile cart yourself, in just a weekend's worth of time. 
Impression guaranteed. 
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Building time 


< 0 ^ 


cM 


PREPARING STOCK 
0 hours 

LAYOUT 

1- 2 hours 

CUTTING PARTS 

2- 3 hours 



ASSEMBLY 
5-6 hours 


& 


FINISHING 
2-3 hours 


TOTAL: 10-14 hours 



Tools you’ll use 


Circular saw 
Power miter saw 
Compass 
Jig saw 
Drill/driver 
Clamps 

Hammer, nailset 

Combination square 

Tiling tools (Vn-\n. notched trowel, 
grout float, sponge) 

Hack saw 


Shopping list 


□ (1) 3 A-in. x 4 x 4 ft. exterior 
plywood 

□ (1) 3 A-dia. x 24-in. 
hardwood dowel 

□ (2) 2 x 6 in. x & ft. cedar 

□ (1)2x4 in. x 6 ft. cedar 

□ (2) 1 x 6 in. x & ft. cedar 

□ (2) 1 x 6 in. x 6 ft. cedar 

□ Galvanized deck screws 
(2-, 3-in.) 

□ 6d galvanized finish nails 

□ (43) AVa x AVa in. glazed 
ceramic tiles 

□ Thin-set mortar, tile grout 

□ (2) 6-in.-dia. wheels; 
l£-in.-dia. x 24-in. steel rod, 
washers, cotter pins 

□ UV protectant sealer 
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Tiletop 33Q Center standard bathroom tiles 


&'-d\a. wheels with ] /z“-dia. arbors 
V 2 " washers & cotter pins 


2“ galvanized 
deck screws, 

typ- 


1 /2"-dia. steel rod; length is 
based on wheel thickness 


#6d galvanized 
nails, typ. - 


__ 




■4 ? 


--"7 




Part | 

No. 

Size 

Material 

A. Plywood 
subtop K 

1 

% x 2614 x 34% in. Exterior plywood 

r . . ' :■ . ' ' 1# . 

B. Handle ' 

1 

% dia. x 21% in. Hardwood dowel 

C. Front legs 

2 

1% x 5% x 32% in. 

Cedar ' 

D. Back legs 

2 

1% x 5% x 34% in. 

» 

■f; . 

E. Upper i 

2 

1% x 5% x 17 in. 

It . ■<{ ; 

crosspieces 


j, jpV 

F. Lower 

2 

1% x 3% x 17 in. : r 1 

i 11 
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crosspieces 


Si!. Vs 


,) i 


Part 

No. 

Size 

Material 

G. End aprons 

2 

H x 5% x 20 in. 

Cedar 

H. Side aprons 

2 

% x 5 % x 44% ;i in. 

" h , 

1 . Shelf slats 

3 

3/4 X 5% X 31^in. 

II . 

J. Condiment shelf 

1 

3/4 x 3% x 20 in. 

" 1 . , 

K. Condiment front 

1 

34 x 4 x 20 in. 

H 

L. Top side edging 

2 ' 

^4 x 1 x 36% in. 

II , f 

M. Top end edging 

' 2 , 

% x 1 x 27% in. 

II 

N. Tiles 

48 

H x '4M x 4U in. 

Glaibd 

iv UK _... 


fli mum 

bathroom tile 

if, 
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Tiletop BBQ Center: Step-by-step 


Build the leg assemblies 

© Crosscut the legs to size. Cut 
identical blanks for all four legs, 
even though the front legs will 
eventually be shortened to allow 
clearance for the wheels. 

© Measure and mark the location 
of the lower crosspieces on the 
inside faces of the legs. Position 
the upper face of the crosspieces 
10 % in. from the bottom of the 
legs. Extend the marks across the 
legs with a combination square. 

© Cut identical tapers on all four 
legs (See Front & Back Legs draw¬ 
ings, page 33). The tapers begin 
7 in. from the tops of the legs and 
reduce them to 2Vi in. at the bot¬ 
tom. Draw the foot radius on the 
two back legs with a compass. 

© Cut 1% in. off the bottom ends 
of the front legs, then mark for 
the 1%-in. foot radius. When you 
draw the foot radii, the pivot point 
for the compass marks the center- 
point of the wheel axle. 

0 Clamp each leg to your work- 
surface and cut the curved foot 
profiles on all four legs with a jig 
saw (See Photo A). 

©Bore the l4-in.-dia. axle hole in 
the front legs. You may want to 
mount your drill in a right-angle 
drilling guide to ensure that these 
axle holes are straight. 

© Cut the upper and lower cross¬ 
pieces to length. Set the cross¬ 
pieces between the legs, and hold 
the parts in place with clamps. 
Drill countersunk pilot holes 
through the legs into the cross¬ 
pieces, and attach the legs to the 



PHOTO A: Once you’ve cut the leg tapers and shortened the front legs, mark and cut the rounded 
feet with a jig saw. Clamp each leg to your workbench to make sawing the feet easier. 



PHOTO B: Fasten the legs to the upper and lower crosspieces with deck screws. Position the 
upper faces of the lower crosspieces so they are 10% in. from the bottoms of the legs. 
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crosspieces with 3-in. galvanized 
deck screws (See Photo B). 

Cut the remaining parts 

Cedar is commonly sold smooth 
on one side and rough on the 
other. For the lx apron, slat and 
condiment parts, you could choose 
to have the rough side facing out 
or in, depending upon the surface 
appearance you prefer. Building 
the cart with workpieces facing 
smooth-side out will lead to fewer 
splinters later and will be easier 
to keep clean. 

O Make the side aprons. Cut the 
two apron blanks to length. Trans¬ 
fer the side apron profile (See Side 
Aprons drawing, page 343) to one 
of the blanks, and mark the cen- 
terpoint of the handle dowel hole. 
Stack the marked blank on top of 
the unmarked one with the edges 
aligned, and clamp the blanks 
together on your worksurface. 
Gang-cut the profile on both 
aprons at once with your jig saw. 
Sand the cut edges smooth. 

© Bore the 44-in.-dia. handle 
dowel holes while the side aprons 
are still clamped together. 

dj) Cut the end aprons, shelf slats, 
and handle dowel to length. 

© Cut the condiment shelf and 
front to size. First rip 1x6 stock 
to width (See Cutting List, page 
342), then cut the pieces to length. 



PHOTO C: Attach the end aprons to the legs, then turn the leg assemblies upside-down and fas¬ 
ten the side aprons in place. Hold the parts in position with clamps while you drive the screws. 



PHOTO D: Fasten the shelf slats in position, then attach the condiment shelf and front to the side 
aprons. Leave a to-in. gap between the condiment shelf and the end apron (See Side Aprons 
drawing, page 343), to allow for water drainage. Use 2-in. galvanized deck screws on these parts. 
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PHOTO E: Arrange rows of tiles to determine the length and width of the tile top. Note: You may 
need fo space the tiles to allow for grout lines if your tiles don't have self-spacing nubs on the 
edges. The overall dimensions will establish the size of the plywood subtop. 



PHOTO F: Spread a layer of thin-set mortar over the subtop using a V4-in. notched trowel. Press 
the tiles into the mortar in a systematic fashion, working out from one comer both lengthwise 
and widthwise. Keep watch on your tile spacing to ensure that all the tiles will fit on the subtop. 


Assemble the workstation 

(J) Attach the end aprons to the 
leg assemblies with 2-in. galva¬ 
nized deck screws. Fasten the 
parts by screwing through the end 
aprons and into the upper cross¬ 
pieces and legs. Note: Make sure 
that the longer back legs are at the 
same end of the aprons as the han¬ 
dle dowel holes. 

© Fasten the side aprons to the 
leg assemblies. Stand leg assem¬ 
blies upside-down on your work 
surface with the end aprons facing 
out. Clamp the side aprons in 
place so they extend 414 in. 
beyond the the end aprons on 
both ends of the cart. Drill coun¬ 
tersunk pilot holes, and attach the 
side aprons to the leg assemblies 
with 2-in. screws, four screws per 
joint (See Photo C). 

© Install the shelf slats. Stand 
the workstation right-side-up on 
the floor. Put a 114-in.-thick board 
under the shorter front legs to 
hold the workstation approxi¬ 
mately level. Position the shelf 
slats so their ends are flush with 
the outer edges of the lower cross¬ 
braces and there are equal gaps 
between the slats. Drill counter¬ 
sunk pilot holes through the slats 
and into the lower crosspieces, and 
fasten the slats in place. 

© Attach the condiment shelf 
and front pieces. Start by drilling 
countersunk pilot holes in the side 
aprons on the end opposite the 
cart handle. Position the shelf 
H in. from the ends of the side 
aprons to allow space for attach¬ 
ing the condiment front. Make 
sure there is about a 14-in. gap 
between the shelf and the end 
apron to allow for water drainage. 
Fasten the shelf between the side 
aprons with 2-in. screws. Install 
the front by attaching it to the 
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side aprons and the shelf with 
2-in. screws (See Photo D). 


1 




Build the top 

The sizes of the plywood top and 
edging are based on the assump¬ 
tion that the tiles are 4M in. 
square and grout lines between 
the tiles are all 14 in. We did not 
leave a distinct grout line between 
the tile and the edging because 
this is an outdoor project, and the 
wood edging will expand and con¬ 
tract with changes in humidity. If 
you use a different size tile, you 
will need to modify the overall size 
of the top. Be sure to also factor in 
the space needed for grout lines. 


© Determine the plywood top size 
by laying out lines of tiles to mark 
the length and width of the work¬ 
station top (See Photo E). Cut 
the plywood subtop to size, taking 
care that it is square. 


© Fasten the top to the worksta¬ 
tion. Position the subtop so there 
is an even overhang all around, 
and attach it with 2-in. screws 
driven through the upper cross¬ 
pieces from below (attaching the 
top from below allows you the 
option of removing the top later on 
without destroying the tile). 

© Apply an even layer of thin-set 
mortar to the subtop with a M-in. 
notched trowel. Be sure to wear 
gloves when working with mortar 
or grout. 

© Set the tiles into the mortar 
(See Photo F). If you are not an 
experienced tile setter and your 
tiles are not self-spacing, we rec¬ 
ommend starting at one corner of 
the top and setting one line of tile 
across the width and one line 
across the length. This allows you 
to verify the exact size of the grout 
lines, since it will be easier to 




PHOTO G: Wrap the tile top with % x 1-in. cedar edging, mitering the corners. Fasten the edging 
pieces with wood glue and 6d galvanized finish nails, nailing into the plywood subtop. Then 
recess the nailheads with a nailset. 


adjust the positioning of these 
first few guide tiles, if need be, 
than to reposition the whole top¬ 
full of tiles. Press the tiles firmly 
into the thin-set mortar to ensure 
that they seat fully and will not 
come loose. Allow the mortar to 
dry thoroughly before continuing 
to finish the top. 

© Make and install the edging. 

Rip M x 1-in. strips from 1x6 
stock, and crosscut the edging to 
length. Miter-cut the ends to 45°. 

Drill pilot holes, and attach the 
edging to the edges of the subtop 
with glue and #6d galvanized fin¬ 
ish nails (See Photo G). Recess 
the nailheads with a nailset. 

© Apply the grout. Select a grout 
color that complements your tile; 
generally speaking, darker grout 
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shows spotting and stains much 
less than lighter-colored grout. 
Mix powdered grout according to 
the manufacturer’s instructions to 
produce a relatively dry mixture 
that retains its shape when you 
ball it in your hand. Protect the 
top surface of the wood edging 
with masking tape. 

© Spread grout across the tiles 
and into the joints, using a grout 
float (See Photo H). Work diago¬ 
nally across the tabletop to avoid 
digging the grout out of some 
joints as you fill others. 

© Wipe away the excess grout. 
Again working with diagonal 
strokes, use a sponge to remove 
the excess grout from the tile sur¬ 
face (See Photo I). Rinse the 
sponge frequently and get the top 


















PHOTO H: Press grout into the gaps between the tiles using a grout float. Work diagonally across the surface, pulling the float toward you as you 
go. Working diagonally helps to minimize the chances of accidentally pulling grout out of the gaps you’ve already filled. 



PHOTO I: Remove excess grout and smooth the grout lines with a water-dampened sponge. 

Again, work diagonally. Continue wiping the tiles, rinsing the sponge and wringing it out until the 
tiles are clean. Wipe away haze left by the grout with a soft cloth. 


clean before the grout has a chance 
to fully set. As the grout dries, any 
grout residue will appear as a hazy 
film on the tiles. Wipe them clean 
with a soft, dry cloth. 

Install the wheels 

© Cut the f^-in.-dia. axle rod to 
length with a hack saw. To accom¬ 
modate the washers and cotter 
pins, the axles must extend 
beyond the legs 44-in. plus the 
thickness of the wheel hub on each 
side. Wheel hub dimensions will 
vary. Thus, if your wheel hubs are 
1-in. thick, the axles need to be at 
least 231^-in. long. 

© Drill holes in the axle for the 
cotter pins. To do this easily, make 
a wooden cradle by cutting a V- 
shaped groove into the face of a 
8- to 12-in. piece of 2 x 4 with two 
passes of your saw set at a 45° 
angle. Fasten the grooved 2 x 4 to 
a slightly larger piece of 44-in. 
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scrap. Clamp the cradle to your 
drill press table to support the 
axle while you drill it. Set the axle 
in the groove and drill a J6-in. hole 
through the axle near (verify the 
exact position) each end of the rod 
(See Photo J). Tip: Use a slow 
speed setting on the drill press and 
lubricate the bit with a drop of 
light machine oil to keep the bit 
from overheating. 

© Install the wheels. Slide the 
axle into place on the legs, slip 
washers onto the axle next to the 
legs to serve as spacers, slide the 
wheels and another set of washers 
onto the axle, and insert the cotter 
pins to lock the wheels in place 
(See Photo K). 

Finishing touches 

© Check that all nailheads are 
set and all screw heads are coun¬ 
tersunk slightly below the surface 
of the wood. You can either fill 
nail- and screw head recesses with 
wood putty or simply leave the 
heads exposed for a more rustic 
appearance. 

© Sand all exposed surfaces and 
edges, then apply the finish of 
your choice. We used a clear pene¬ 
trating exterior wood sealer with 
good UV protection in order to 
retain and highlight the natural 
beauty of the wood. Depending on 
the tile you’ve selected for your 
top, you could elect to paint the 
workstation for a more dramatic 
look. Or, as with any cedar furni¬ 
ture, you may leave it unfinished 
and let it weather to a silvery 
gray. 



PHOTO J: Cut a V-shaped notch in a scrap of 2 x 4 to help steady the axle as you drill holes for 
cotter pins. Fasten the notched cradle to another scrap, and clamp the jig to the drill press table. 
Drill through the rod using a slow speed setting and firm - but not excessive - force on the bit. 



PHOTO K: Insert the axle through the holes in the front legs, then install washers, wheels and 
cotter pins to secure the wheels. The washers next to the cotter pins keep the wheels from rub¬ 
bing against the cotter pins as the wheels turn. 
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Breezeway Boot Bench 

T his simple but elegant little bench will be equally at home in your breezeway, on your 
porch or even in your entryway. It's a great place to sit while slipping boots on or off, 
bundling up the children or catching your breath after that brisk walk. The hinged seat 
provides easy access to the inner ventilated compartment with its aromatic cedar slatted 
bottom —a perfect place for storing wet boots or extra shoes. 
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TYPE: Breezeway boot bench 


uvfcKALL SIZE: 36%W by 21V4D by 32H 

' .. * \ - r - ..f I 

MATERIAL: White oak, aromatic cedar 
JQINERY: Butt joints reinforced with screws and nails 


CONSTRUCTION DETAILS: 

■ Bench front and back comprised of multiple panels spaced 




apart to improve air ventilation 
Bench bottom made of slatted cedar to promote drainage 
Seat mounted on piano hinge to provide access to inner 
storage compartment 

FINISHING OPTIONS; Stain topcoated with penetrating 
UV protectant sealer 


■ it, 

‘ 

f M 

1: i. ••• •! . •!; S. i i ’Mr 


Vital Statistics: Breezeway Boot Bench 


Building time 


Tools you’ll use 







PREPARING STOCK 


■ Table saw 

1-2 hours 


■ Jointer 

LAYOUT 


■ Jig saw 

2-3 hours 


• Drill/driver 

CUTTING PARTS 


• %-in.-dia. plug cutter 

3-5 hours 


■ Clamps 

ASSEMBLY 


■ Combination square 

5-8 hours 


■ Pneumatic nail gun or hammer 

FINISHING 

3-4 hours 


and nail set 

■ Flush-trimming saw 

14-22 hours 



Shopping list 


□ (1) 5 A x 6 in. x 6> ft. 
white oak 

□ (2) 5 /tx6 in. x 6 ft. 
white oak 

□ (1) 5 /4 x 4 in. x 6 ft. 
white oak 

□ (1) 5 A x 3 in. x 4 ft. 
white oak 

□ (2) 3 A x 5l£ in. x 6 ft. 
white oak 

□ (2) 3 A x Ite in. x 3 ft. 
white oak 

□ (1) 3 A x 6 in. x 6 ft. 
aromatic cedar 

□ Flathead wood screws 

(1A-, 2-in.) 

□ lA-in. finish nails 

□ 1l£ x 36-in. brass-plated 
piano hinge, brass screws 

□ Wood glue 

□ Finishing materials 


Breezeway Boot Bench 351 
































I3reezeway 3oot dench 



1V 2 " x 36" brass- 
plated piano hinge 


1 1 / 4 " fla 
screws, typ. 


3 /s"-dia. oak screw 
cover plugs, typ. 


3 /s"-dia. x V 4 " counterbore 
screw holes, typ. 


1V 4 " flathead wood 
screws, typ. 


2" flathead wood 
screws, typ. 



M 7^ W.f*'. f.■ 


Breezeway Boot Bench Cutting List 

Part 

No. 

Size 

Material 

A. 

Front/back slats 10 

% x 5k x 14 in. 

White o^k 

B. 

Long cleats 

4 

% x 1% x 29 in. 

:« f It i •; ■ ^ 

C. 

Short cleats 

% 

% x U/z x 13^ in. 

II 

D. 

Bottom Slats 

20 

% x l x 13^ in! i 

Aromatic cedar 


Sides 

2 

1H x 15 M x 151^ in. 

White oak ; 

R 

Back supports 

2 

1U X 5k X 27% in. 

v, T ’■ v 

G. 

Seat * \ 

1 

1W x 1514 x 36k in. 

M ; . 

H. 

Back rest , 

i 

114 x 5k x 33k in; 

’11 : ’* - jrl ’ •. 

: 

1. 

Fixed se&t slat 

u . aP'- JS 

i : 

114 x 3 x 36^ in. 

kmKI &rfl 

" i I 
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2V/4 11 - 


V/2"x 36" 
brass-plated 
piano hinge 

G 


1V2" 


S/PE VIEW 



FRONT VIEW 


II 



PACK 5UPP0PT5 



ENDS 
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Breezeway Boot Bench: Step-by-step 


Make the front & back panels 

0 Make the front and back slats. Cut the ten slats to 
length from 1x6 white oak stock, and sand the ends 
smooth. Cut the long and short cleats to length using 
1x2 stock. 

0 Build the front and back panels. Cut four spacers, 
14 x % x 1312 in., and clamp them between five slats 
that will make up one side. Note: The reason for cut¬ 
ting the spacers 13^ in. long is so they are ready to 
use again when installing the bottom slats. Be sure 
the ends of the slats are flush. Position two long 
cleats flush with the top and bottom edges of the 
slats, and double-check that the cleats are M in. short 
at each end. Drill countersunk pilot holes for attach¬ 
ing the cleats to the slats. Drive lM-in. flathead wood 
screws through the cleats into the slats (See Photo 
A). Repeat this process to build the other panel. 

Assemble the bench structure 

0 Fasten the front and back panels together. Set the 
short cleats between the front and back panels so the 
ends of the short cleats fit into the 14-in. notches 
formed by the long cleats and front and back panels. 
The top and bottom edges of the long and short cleats 
are flush. Drill a countersunk pilot hole at each end 
of the short cleats, and drive 114-in. screws through 
the short cleats into the ends of the long cleats. 

O Make the bottom slats. Rip four 6-ft.-long 1-in.- 
wide strips from the 6 ft. cedar 1x6. Crosscut the 20 
slats to length with a miter saw or radial arm saw. 

0 Attach the bottom slats. Position the bottom slats 
evenly along the bottom of the bench on top of the 
long and short cleats, using the 14-in spacers you 
made in Step 2 to space the slats. Fasten the slats 
with a pneumatic nail gun or with 114-in. finish nails 
and a hammer (See Photo B). 



PHOTO A: Assemble the front and back panels by attaching pairs of long 
cleats to groups of five slats. Use spacers between the slats to hold 
them apart Vi in. Attach the cleats to the spacers with countersunk 
screws. 



PHOTO B: Nail the cedar bottom slats to the top edges of the long and 
short cleats to form the bench bottom. Separate the slats with 
l6-in.-thick spacers as you fasten the slats in place. 
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PHOTO C: Flatten the edges of the workpieces that will make up the 
side panels on the jointer or with a hand plane. Unless the boards are 
perfectly flat, gaps will show when you glue up the side panels. 



PHOTO D: Glue and clamp up two side panels, alternating the clamps 
top and bottom to distribute clamping pressure. If the boards are cut 
longer than necessary, don't worry if the ends don't align at this stage, 


Make the sides 

To get the width needed for the side panels, you’ll 
need to edge-glue narrower stock. The 6-ft.-long, 

5 A oak boards specified in the Shopping List are for 
this purpose. In general, attractive glued-up panels 
take a little planning. When selecting stock, look for 
similar color and grain pattern, or else plan the joint 
lines to highlight natural differences in the wood as a 
decorative element, by placing a darker or tighter 
grained piece between two equally sized lighter 
pieces. Always make sure that the glued-up panel is 
at least in. longer and wider than the finished 
piece you need, so you can trim it final size. You may 
want to trim the panel some on both sides to balance 
the wood grain pattern. 

O Cut pieces for the side panels to rough length 
(M- to 1 in. longer than final length), then flatten the 
edges on a jointer (See Photo C). You could also 
smooth the edges with a hand plane. 

Q Glue up the side panels. Spread wood glue along 
the mating edges of the boards, and clamp the boards 
together (See Photo D). Alternate the clamps above 
and below the panels to prevent bowing, and don’t 
over-tighten the clamps or you’ll squeeze out too 
much glue. It is best not to wipe up the excess glue 
while it’s wet, because it will clog the pores of the sur¬ 
rounding wood and show up dramatically when the 



PHOTO E: Set the side panels into position on the short cleats, so the 
front edges of the sides overhang the bench front by Va in. and the 
tops of the sides are flush with the top cleats. Screw through the short 
cleats to attach the sides to the bench. 
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PHOTO F: Cut the back supports, back rest and seat to shape, using 
the detail drawings on page 353 as a guide for establishing the pro¬ 
files. 


piece is stained. Leave lines of squeezed-out glue 
until they partially dry, then slice them off cleanly 
with a sharp chisel. When the panels are dry, sand 
the joints smooth. 

O Cut the two sides to 1514 in. long and 1514 in. 
wide. Use the Ends drawing, page 353, to mark the 
V-shaped profile on the bottoms of the side panels, 
and cut out the profiles with a jig saw. 

o Attach the sides to the bench structure. To do 
this, you’ll screw from inside the bench through the 
short cleats. Extend the side panels 14-in. beyond the 
front of the bench. Fasten through the upper short 
cleats first, keeping the top edges of the side panels 
flush with the top edges of the cleats. Drill counter¬ 
sunk pilot holes, and attach the parts with 114-in. 
flathead wood screws. Then fasten the lower short 
cleats to the sides (See Photo E). 

Make & install the back rest & seat 

© Make the back supports. Cut the blanks to size 
from 6-in.-wide §4 oak stock. Refer to the Back Sup¬ 
ports drawing, page 353, for laying out the shape of 
the back supports on your workpieces. Cut out the 
parts and sand the cut edges smooth. 

© Make the back rest. Cut the blank to length, 
mark the sloped profile using the Back Rest drawing 
on page 353 and cut out the part with a jig saw. 



PHOTO G: Insert thin spacers between the fixed seat slat and the seat 
to provide for hinge clearance. Clamp the parts and install the hinge. 


0 Cut the fixed seat slat to length, using the piece of 
3-in.-wide, oak stock specified in the Shopping List, 
page 351. 

© Make the seat. Cut, edge-joint and glue up stock 
for a seat blank. Mark the angled profile on the front 
edge of the seat. Clamp the seat to your worksurface, 
and cut out the final shape with a jig saw (See 
Photo F). Sand the cut edges smooth. 

0 Install the piano hinge. Position the fixed seat slat 
face down along the back edge of the seat. Cut spac¬ 
ers that match the combined thickness of the two 
hinge leaves, and insert the spacers between the seat 
and the slat. Clamp the slat and seat together with 
their ends flush. Center the hinge so the hinge 
knuckle aligns with the spacers, drill pilot holes and 
attach the hinge to the slat and seat with screws (See 
Photo G). 

© Attach the seat assembly to the bench. Position 
the seat assembly on the bench structure with the 
back edge of the fixed seat slat flush with the back of 
the bench. The ends of the seat assembly should over¬ 
hang the bench sides by 1% in. On the seat slat, mark 
the locations where the back supports will overlap. 
Drill countersunk pilot holes in these areas. Fasten 
the seat assembly to the bench by screwing through 
the fixed slat down into the upper back long cleat and 
the ends of the back slats (See Photo H). 
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PHOTO H: Fasten the seat assembly to the bench, driving countersunk 
wood screws in the areas on the fixed seat slat that will be covered by 
the back supports. Screw into the upper long cleats and back slats. 



PHOTO I: Set the back rest assembly into place, and install it with 2-in. 
flathead wood screws driven through the back slats and into the back 
supports. Measure carefully when establishing screw locations. 


0 Assemble the back rest. Measure in 
from the ends of the back rest and draw 
guidelines on the face at 3% in. Clamp 
the back rest into the top notches of the 
back supports, with the supports cen¬ 
tered on these guidelines. Drill counter- 
sunk pilot holes through the back rest 
and into the supports. Counterbore the 
holes 14 in. to accommodate wood plugs. 
Screw the back rest to the supports. 

0 Attach the back rest assembly to 
the bench. Clamp the assembly in 
place, drill countersunk pilot holes 
through the back slats into the sup¬ 
ports, and fasten the parts with 2-in. 
flathead wood screws (See Photo I). 

Finishing touches 

0 Plug the screw holes. Use a plug cut¬ 
ter to cut %-in. oak plugs, apply glue, 
and tap the plugs into place with a 
wooden mallet. You could use wood 
filler or dowel pieces instead of wood 
plugs, if you prefer. Trim the plugs 
flush and sand smooth (See Photo J). 

0 Sand all surfaces, edges and corners 
well. Stain the bench as you like, and 
topcoat with sealer or varnish. 



PHOTO i: Install wood plugs or use an oak-tinted wood filler to cover screws used to 
attach the back rest to the back supports. Generally, wood plugs are easier to conceal 
because they blend in better with the surrounding wood surfaces. Trim the plugs with a 
flush-cutting saw (if necessary), and sand these areas thoroughly. 
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Picnic Table & Benches 

A good old-fashioned picnic table with matching benches is almost as all-Ameri¬ 
can as baseball and apple pie. What yard or deck is complete without one? Our 
version of this classic is just a notch dressier than many similar pieces because it is 
designed with no visible screws in the table or bench surfaces, and the outer edges 
are neatly rounded over. 


358 Outdoor Living — The Ultimate Project Guide 









Building time 


86 ? 


cM 


PREPARING STOCK 
0 hours 

LAYOUT 

1- 3 hours 

CUTTING PARTS 

2- 4 hours 


& 


^ ASSEMBLY 
3-5 hours 




FINISHING 
2-3 hours 


TOTAL: 8-15 hours 


V r *ff Tools you’ll use 


Shopping list 

■ Circular saw or power miter saw 


□ (5) 2 x S> in. x 6 ft. cedar 

> - Router with ^-in. roundover bit 


□ (3) 2 x 6 in. x & ft. cedar 

■ Jig saw 


□ (3) 2 x 6 in. x 6 ft. cedar 

• Drill/driver 


ED (5) 2 x 4 in. x & ft. cedar 

■ Clamps 


□ Galvanized deck screws 
(2fc-in.) 

■ Sockets 


□ Galvanized lag bolts 

• Combination square 


(& x 416-in.) 

■ Bevel gauge 


□ Finishing materials 
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Picnic Table 
& benches 


V2”-rad. rounded 
over top edges 


2V2" galvanized 
deck screws, typ. 


V2"-rad. rounded 
over top edges 


2 V2 1 ' galvanized 
deck screws, typ. 


V4"-dia. x 4V2" galvanized 
lag bolts with washers 


1_: 




" _ vTr ^’'i7;y'~ 


Picnic Table & Benches Cutting List 


Part 

No. 

Size 

Material 

Part 

No. 

Size 


Material 


Table slats 

5' 

lk x 7 k 

x 71 in. Cedar 

% ' I. 

F. Angled braces 

2 ■ 

ik,x 3k x 

31% in. 

> . 1 t JL 

Cedar 

B. 

Outer stretchers 

2 V 

X 

CO 

x 34k in. ’ " 

G. Bench legs 

>r~ - 

QO 

ik x 3 k x 

16% in. 


C. 

Center stretcher 

1 , 

ikx5k 

* 34k in. I r " 

5 ' . _. r ... 

H. Bench stretchers 

~ 4 

lib x 5Vi x 

1014 in. 

: l . - „ • k, 

D. 

Table legs 

4 j 

ik x 5k 

X 30k in. " . 

1. Bench slats 

>4 

lk x 5k X 

71 in. 

"0 . . ' b 

E. 

Leg braces 

k A» t Mi ■?> 4) 

2 

ikx 5 k 

x 33 in. ;S- " 

J. . Bench braces 2 lk x 3k x 42 in. 

»l . , ■ i 
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BENCH END VIEW 



TABLE END VIEW 



TABLE FRONT VIEW 



BENCH FRONT VIEW 
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Picnic Table & Benches: Step-by-step 


Build the tabletop 

Q Crosscut the five table slats to 
length from 2x8 stock. 

0 Round over the outside edges 
and ends of the table slats. Clamp 
the slats together, face up, with 
the ends flush. Use your router 
and a 14-in. roundover bit to ease 
the ends of the slats and the edges 
of the outer slats (See Photo A). 
Unclamp the slats. 

o Mark the three stretcher loca¬ 
tions on the table slats. Turn the 
slats face down and clamp the 
slats together again with their 
ends flush. Mark the locations of 
the outer and center stretchers. 
The center stretcher is centered on 
the length of the slats. The outer 
stretchers are 914 in. from each 
end of the tabletop. Extend the 
stretcher layout lines across the 
slats with a carpenter’s square. 

Q Measure and cut the stretchers 
to length, with the ends beveled at 
a 30° angle (See Photo B). 

G Fasten the stretchers to the 
table slats. To do this, first insert 
14-in.-thick scrap spacers between 
the slats to hold them evenly 
apart. Set the stretchers in place. 
Drill countersunk pilot holes, and 
attach the stretchers to the slats 
with 214-in. galvanized deck 
screws (See Photo C). 



PHOTO A: Clamp the tabletop slats together and rout the ends and edges with a *£-in. roundover 
bit. Clamping the slats together will produce an even profile on the ends of the slats. 



PHOTO B: Bevel-cut the ends of the outer and center table stretchers at 30° angles. We used a 
power miter box, but you could also make these cuts with a circular saw or a table saw. 
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Build the leg assemblies 

0 Crosscut the four table legs to 
length. If you are using a radial 
arm saw or a power miter saw, 
clamp a stop to the saw s fence 
to ensure that the legs are cut 
exactly to the same length. Cut 
the ends of each leg to 75°. 

0 Cut the two leg braces to 
length and trim the ends to 75°. 

0 Attach the braces to the legs. 
Use a square to establish a mark 
714 in. up from the bottom end 
of each leg (See Table End View, 
page 361). Set a bevel gauge to 75° 
and use the gauge to draw a line 
across this mark so the line is par¬ 
allel to the ends of the leg. Position 
a brace on each pair of legs, hold¬ 
ing the ends of the brace flush 
with the outer edges of the legs. 
Drill four countersunk pilot holes 
through the leg braces and into 
the legs. Fasten the parts with 
deck screws (See Photo D). 

Assemble the table 

0 Cut the two angled braces. 

First crosscut the braces to length 
from 2x4 stock. Next, cut a 55 
angle on the lower ends. Then, 
refer to the Table Front View 
detail drawing on page 361 to 
mark the “birdsmouth” notches 
on the upper ends of the braces. 
Clamp each brace to your work- 
surface, and cut out these notches 
with a jig saw (See Photo E). 

(Ji) Attach the leg assemblies to 
the tabletop. Drill a pair of coun¬ 
tersunk pilot holes in the top end 
of each leg. Stand the leg assem¬ 
blies in place against the outside 
edges of the outer stretchers on 
the tabletop. Be sure the leg 
braces face in toward the center of 
the table. Drive 214-in. galvanized 
deck screws through the legs into 
the tabletop stretchers. 



PHOTO C: Mark locations for the three table stretchers on the bottom of the tabletop, then 
fasten the stretchers to the table slats with 2(6-in. galvanized deck screws. Set 14-in. spacers 
between the slats before you fasten the stretchers to keep the slats held evenly apart. 





PHOTO D: Cut the legs and leg braces to size, and cut the ends of the parts at 75° angles. Use 
the Table End View drawing, page 361, as a reference for cutting the parts. Then construct the 
two table leg assemblies by fastening each leg brace to a pair of legs with deck screws. 
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PHOTO E: Cut birdsmouth notches on the upper ends of the angled braces with a jig saw so the 
braces will interlock with the center table stretcher. Clamp each brace to your worksurface to 
hold it steady while you make the cuts. 



PHOTO F: Fasten the leg assemblies to the outer stretchers, then attach the angled braces to 
the center stretcher and leg braces. The parts will be easiest to manage if you work with the 
tabletop turned upside-down on sawhorses. 


0 Attach the angled braces. Mark 
a centerline across the width of 
the center stretcher. Position the 2 
birdsmouth ends of the angled 
braces on either side of this cen¬ 
terline, so the angled braces flare f 
out to the leg braces. Drill counter-' 
sunk pilot holes, and attach the 
angled braces to the center 
stretcher with 21^-in. deck screws ’ 
(See Photo F). Use a carpenter’s < 
square to adjust each angled brace 
so it is square with the leg brace. 
Attach the angled braces to the leg 
braces by holding each one in posi¬ 
tion, drilling countersunk pilot 
holes, and fastening the parts with 
2l£-in. deck screws. Drive the 
screws through the leg braces and 
into the angled braces. 

Build the bench 

LEG ASSEMBLIES 

0 Cut the eight bench legs to 
length, then trim the ends to 63°. 
Temporarily fasten pairs of legs 
together with a single deck screw 
where the legs cross to form four 
“X”-shaped leg asemblies. Attach 
the legs together so the overall 
measurement at the top of the “X” 
is 10t£ in. Note: The screw will 
make it possible to adjust the “X” 
formed by the legs in or out so the 
bottoms of the legs stand flat. Take 
care to position these temporary 
screws so that they don’t interfere 
with the lag screws that will be 
used later to attach the leg assem¬ 
blies to the bench braces. 

0 Fasten the four bench stretch¬ 
ers to the leg pairs. Cut the 
stretchers to length. Draw a cen¬ 
terline along the length of each 
stretcher. When you attach the 
bench stretchers to the legs, align 
the inside faces of the legs along 
the stretcher centerlines. Adjust 
the legs in or out until they rest 
flat against the bottom of the 
stretcher. Check to be sure the legs 
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also stand flat at the bottom. Fas¬ 
ten the stretchers to the legs with 
deck screws (See Photo G). 

Assemble the benches 

(£) Cut the bench slats to length. 
Clamp pairs of slats together with 
the ends flush, and round over the 
top ends and edges of the slats as 
you did in Step 2 with a router 
and 14-in. roundover bit. 

0 Attach the leg assemblies to 
the bench slats. Drill countersunk 
pilot holes through the stretchers 
from the underside. Lay the bench 
slats face down on your worksur- 
face. Mark the stretcher locations 
on the slats, 10M in. from each 
end. Set the leg assemblies in 
place on the bench slats, and space 
the slats apart so they overhang 
the ends of the stretchers by 14 in. 
Fasten the leg assemblies by driv¬ 
ing 214-in. deck screws through 
the stretchers and into the slats. 

0 Install the bench braces. Cut 
the bench braces to length. Clamp 
each brace in place between the 
bench leg assemblies. Drill 34-in. - 
deep holes in the outermost legs to 
recess two lag screw heads using 
a 34-in.-dia. spade bit. Then drill 
14-in.-dia. holes in the center of the 
counterbored recesses through the 
legs and into the braces. Drive 
pairs of 4l4-in.-long lag screws and 
washers into place with a ratchet 
to fasten the legs to the braces 
(See Photo H). Remove the tem¬ 
porary screws you installed in 
Step 12. 

Finishing touches 

Sand all surfaces of the table 
and benches smooth. We applied 
a clear UV protectant exterior 
sealer to highlight the beauty of 
the cedar, but this project could be 
stained, painted or left to weather 
naturally. 



PHOTO G: Attach a bench stretcher to each pair of legs with screws. Align the top outer corners 
of the legs with the ends of the stretchers, and center the legs widthwise on the stretchers. 
Note: Adjust the spread of the legs on the stretchers if necessary, so the legs will stand flat. 



PHOTO H: Cut the bench braces to length and clamp them in position 5*6 in. from the bottoms 
of the legs on each bench. Drill %-in.-dia. counterbores in the outermost legs to recess two lag 
bolt heads, then drill pilot holes through the counterbored holes to install the lag bolts. Slip a 
washer onto each lag bolt before you screw it through the legs and into the bench braces. 
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Daytripper Table 

T his folding table goes anywhere and stores easily, yet it 
has the look of fine furniture. Its contrasting base and top 
and its neatly plugged screw holes highlight both stylishness 
in conception and craftsmanship in construction. You can 
easily alter this versatile design to suit your decor by simply 
changing the species of wood for the top slats, the color of 
paint on the tablesubassembly or both. 
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Vital Statistics: Daytripper Table 




... I 

: Folding table 


: i*. iy W.r-.ftfflf. 

. .... .M isS... I 

■ &js£" ■p u - r ' - j tyMwW* 

OVERALL SIZE: 16W by 22L by 16H 

4:1 ■ -.{Sfe 

MATERIAL: Red oak, exterior plywood 

3 3 ' ;■ "" - * 'i /. 

JOINERY: Butt joints reinforced with galvanized deck screws 

CONSTRUCTION DETAILS: 

• Legs made of plywood for strength 

- Screws concealed with matching wood plugs on oak parts 
■ Table folds flat by way of pivot dowels on the stretchers and legs 

- if- - •' j 

FINISHING OPTIONS: Penetrating UV protectant sealer, exterior 


4 f 

3 - 4 




Building time 




csi 


PREPARING STOCK 
0 hours 

LAYOUT 
2-3 hours 

CUTTING PARTS 
2-3 hours 



ASSEMBLY 
2-3 hours 


sG 


FINISHING 
2-3 hours 


TOTAL: 8-12 hours 



Tools you’ll use 


Band saw or jig saw 
Drill press 
Table saw 

Circular saw or power miter saw 

Compass 

Drill/driver 

Clamps 


Shopping list 


□ (1) 3 /4 in. x 4 x 4 ft. exterior 
plywood 

□ (1) 3 A x 316 in. x 6> ft. red 
oak 

□ (2) 3 A-in.-dia. x 36-in. 
hardwood dowel 

D (1) 14-in. -dia. x 36-in. 
hardwood dowel 

□ Galvanized deck screws 
(1l6-i n.) 

□ #6d galvanized finish nails 

□ UV protectant sealer 

□ Latex primer 

□ Exterior latex paint 
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Pay tripper 
Table 


3 /&"-dia. oak screw 
cover plugs, typ. 


1 V 2 " galvanized 
deck screws, typ 


#6d galvanized 
finish nails, typ. 






Paytripper Table Cutting List 


“ 1 


Part No. Size Material 

A. Legs _ 4 34 x 414 x 25 in. Exterior plywood 

B. Stretchers _ 2 34 x . 3 x 2116 in. " 

C. Slats _ 15 % x 1 x 16 in. Oak 

D. Leg pivot dowel 1 34 diat;x 12%6 in. Hardwood! 

E. Table pivot dowel 1 34 dia. x 1416 in. _ " T -■ - 

F. Table lock dowel 1 34 dia. x 1414 in. " 

^-- - : ---- 1 - 

G. Lock dowels 2 H dia. x 114 in. " 
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SIPE VIEW 


16 " 


ENP VIEW 



r 



STRETCHERS 



LEGS 
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Daytripper Table: Step-by-step 


Make the legs 

© Lay out one leg on a piece of 
34-in. exterior plywood, cut it to 
shape, and use it as a template for 
the other three legs. To lay out the 
leg, draw two 3-in.-dia. circles with 
their centerpoints 22 in. apart. 
Mark the midpoint between the 
circles with a perpendicular line, 
for use later in locating the hole 
for the leg pivot dowel. Clamp the 
workpiece to your workbench and 
extend the perpendicular line you 
just drew onto the benchtop. Use 
this line as the pivot point for con¬ 
necting the circles with a 48-in. 
radius arc for the inner curve of 
the leg and a 51-in. radius arc for 
the outer curve (See the Legs 
drawing, page 369). Drill a Me-in. 
locater hole through the center- 
points of the two dowel holes in 
the leg. Cut out the leg and sand 
the cut edges smooth. 

o Trace the leg template onto 
three plywood leg blanks. Mark 
the centerpoints of the leg dowel 
holes by drilling through the 
locater holes in the template. 

o Cut out the legs (See Photo 
A), and sand the profiles smooth. 

© Drill the dowel holes in the 
legs (See Photo B). It is impor¬ 
tant that these holes be bored 
straight, so use a drill press or 
right-angle drill guide. 



PHOTO A: Lay out and cut the four table legs on the band saw or with a jig saw. Since the pro¬ 
files of the legs match, mark and cut one to serve as a template for tracing the profiles onto 
the other three leg blanks. 



PHOTO B: Bore the %-in.-dia. leg pivot and lock dowel holes in the legs. These holes must be 
drilled straight through the legs, or the dowels will be difficult to align during assembly. Bore the 
holes with a drill press, or mount your drill/driver in a right-angle drill guide. Set a backer board 
beneath each workpiece before you drill, to keep the bit from tearing out the wood as it exits. 
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Make the stretchers & slats 

0 Cut the stretchers to size and 
shape. Start by cutting two ply¬ 
wood blanks to length and width. 
Mark the centerpoints of the pivot 
dowel hole and the hole that will 
form the base of the lock dowel 
slot on each stretcher (See Stretch¬ 
er's drawing, page 369). Draw the 
%-in. radiused corners and cut 
them with your jig saw. 

0 Drill the dowel holes. Note that 
the diameter of the hole, that will 
become the slot for the table lock 
dowel is 13 A6 in., so that the lock 
dowel can move freely in and out 
of the slot. Use a drill press or 
right-angle drill guide to bore 
these holes as straight as possible. 

o Cut the lock dowel slots in the 
stretchers (See Photo C). Use a 
combination square to draw lines 
from the outer edges of the Ud6-in. 
lock dowel hole to the edge of the 
stretcher with the curved corners. 
Clamp the stretcher to your work- 
surface, and cut along the lines to 
make the slots. 

0 Finish the legs and stretchers. 
Fill any voids in the edges of the 
plywood with wood putty or auto 
body Filler. Sand the parts smooth. 
Prime the legs and stretchers with 
a high-quality latex primer. After 
the primer dries, apply two coats 
of exterior latex paint. 

0 Make the slats. Crosscut six 
16-in.-long blanks from red oak 
stock. Set the fence on your table 
saw 1 in. from the blade, and rip 
the 15 slats to width. 

(JD Drill counterbored pilot holes 
in the slats. Make a right-angle jig 
for your drill press to index place¬ 
ment of the screw holes. Clamp 
the jig in place so the pilot holes 
are centered on the slats and inset 



PHOTO C: Connect the lock dowel hole with straight lines to the edge of each stretcher, forming 
the lock dowel slots. Clamp the legs to your worksurface and cut along these lines. The width of 
the slots should be Di6 in., to provide a loose fit for the %-in.-dia. lock dowel. 



PHOTO D: Build a right-angle jig from scrap to help index placement of the counterbored holes 
in the ends of the slats. Clamp the jig to the drill press table so each slat is exactly aligned for 
drilling when you lay it in the jig. This way, there’s no need to measure and mark each slat hole. 
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PHOTO E: Attach the first tabletop slat to the stretchers with screws. Lay the outer legs between 
the stretchers, and slide the table pivot dowel through the stretchers and outer legs. Pin the 
dowel in place with glue and finish nails driven into the dowel through the stretchers. Do not 
glue or nail the outer legs to the table pivot dowel. 


1% in. from the ends (See Photo 
D). Set the depth stop on the drill 
press so the counterbored portion 
of the holes is 14-in. deep, to allow 
for inserting wood plugs later. 

© Round over the edges and ends 
on one face of all the slats. The 
quickest method for doing this is 
to use a l£-in. piloted roundover 
bit in the router table. Or, you 
could ease these edges and ends 
with a sander instead. 

Assemble the table 

© Attach the first slat to the 
stretchers to help establish their 
alignment during assembly. Start 
at the end with the lock dowel 
slot. Position the slat so it over¬ 
hangs the outside faces of the 
stretchers by 1 in. and the ends 
of the stretchers by 14 in. Fasten 
the slat in place with 114-in. galva¬ 
nized deck screws. 



PHOTO F: Install the inner legs between the outer legs, and insert the leg pivot dowel through the 
center dowel holes in the legs. Cut and insert the table lock dowel through the inner legs. Pin the 
table lock dowel to the inner legs and the leg pivot dowel to the outer legs with finish nails. 


© Install the table pivot dowel. 
Cut the dowel to length, and slip it 
through the end holes in the outer 
legs and stretchers. Assemble the 
parts so the concave profiles of the 
outer legs will face the tabletop 
slats. Fasten the dowel with glue 
and a #6d galvanized finish nail 
driven through each stretcher 
(See Photo E). Drill 146-in. pilot 
holes before driving the nails. 

Once fastened, the pivot dowel 
holds the tabletop frame in shape. 

© Attach the remaining table 
slats with screws. Start with the 
other end slat, overhanging it 
M in. beyond the ends of the 
stretchers. Space the 13 intermedi¬ 
ate slats Vi in. apart, with all ends 
lined up. Use spacers to help 
establish even gaps as you attach 
the slats. 

© Install the inner legs. With the 
table face-down on your worksur- 
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face, position the inner legs by 
setting them concave-side down 
between the outer legs and sliding 
the leg pivot dowel through the 
center dowel holes in the legs. 

0 Cut and fasten the table lock 
dowel to the inner legs. Space the 
inner legs by sliding them lightly 
against the inner faces of the 
outer legs. Insert the lock dowel 
through the end holes in the inner 
legs and position it so there is an 
equal overhang on each side. 
Fasten the lock dowel by drilling 
a pilot hole through the end of 
each leg and driving a finish nail 
into the dowel. 

0 Fasten the leg pivot dowel. 

Drill a pilot hole into each outer 
leg, and drive a finish nail through 
the pilot hole into the dowel (See 

Photo F). 

0 Install lock dowels through the 
leg pivot dowel. The lock dowels 
hold the inner legs in place against 
the outer legs. It’s important to 
leave enough space between the 
two pairs of legs for easy move¬ 
ment when the legs are opened or 
closed. With the assembled table 
facedown on your worksurface, 
drill H-in.-dia. pilot holes through 
the pivot dowel (See Photo G). 
Cut the lock dowels to length, coat 
them with glue and insert them. 

Finishing touches 

0 Insert oak plugs with glue into 
the screw holes in the slats, let 
dry and sand the plugged areas 
smooth. You could use wood filler 
instead of plugs, but the result will 
be less visually appealing. 

0 Mask off painted surfaces of 
the table, and apply Danish oil or 
another clear exterior finish to the 
dowels and slats (See Photo H). 



PHOTO G: Lock the inner legs in place by drilling and inserting V4-in.-dia. dowels through the leg 
pivot dowel. Position the lock dowels to leave a slight bit of room between the legs, so they can 
move easily past one another without damaging the painted finish of the parts. 



PHOTO H: Coat all raw wood, including the dowels, with Danish oil or another clear exterior-rated 
wood finish to protect the wood from UV rays and moisture exposure. Use masking tape to keep 
painted surfaces clean when you brush the slats and dowels with wood finish. 
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Day tripper Chair 


T his two-part chair is made up of two interlocking 
and removable sub-structures that nestle one 
inside the other for easy storage or portability. 
When set up, it is as handsome as it is sturdy and 
comfortable. This chair will be equally at home 
on your deck, on the sidelines of the soccer field 
or in your living room, if you're ever in need of 
extra seating. 


See pages 366-373 
for plans on how 
to build a match¬ 
ing table to accom¬ 
pany this 
Daytripper Chair 
project. The table 
folds down to 
nearly flat for stor¬ 
age and transport. 


i 
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Vital Statistics: Daytripper Chair 




i: Daytripper chair 
OVERALL SIZE: 23W by 30L by 30^H 


MATERIAL: Red oak, exterior plywood 

' ■ *■ ’ ■ ' ‘ ; j ‘ J 

JOINERY: Butt joints reinforced with galvanized deck screws 

CONSTRUCTION DETAILS: 

• -4- - 


Oak plugs conceal screws in slats 
Handle integrated into top two back slats 

f f " • ’■ Jr< *,*.*■,» j 

Chair disassembles for ease of storage and transport 

5 ':!'?) 




B 


frit?- ft? 


MM: 


Building time 



CM 




Tools you’ll use 


PREPARING STOCK 


■ Band saw or jig saw 

0 hours 


* Circular saw or power miter saw 

LAYOUT 


■ Router with &-in. roundover bit, 

1-2 hours 


fy-in. straight bit 

CUTTING PARTS 

1-2 hours 


■ Drill/driver 

■ Drill press 

ASSEMBLY 

4-6 hours 


■ %-in. plug cutter 

■ Compass 

FINISHING 

2-3 hours 


■ Mallet 

■ Clamps 

8-13 hours 




Shopping list 


□ (1) % in. x 4 x 4 ft. exterior 
plywood 

G (2) 3 A x 4 3 A in. x 6 > ft. red 
oak 

G Galvanized deck screws 
(114-1 n.) 

G Moisture-resistant 
wood glue 

G Danish oil or penetrating 
UV protectant sealer 

G Latex primer 

G Exterior latex paint 
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Daytripper Chair 





Daytripper Chair Cutting List 


3 /&"-dia. oak screw 
cover plugs, typ. 


1 V 2 " galvanized 
deck screws, typ 


1V 2 " galvanized 
deck screws, typ. 


3 /&" dia. x V 4 " counterbore 
screw holes, typ. 


Part No. Size Material 

•tf : 1 

A. Back supports 2 34 x 7§6 x 41 in. Exterior plyyvood 

B. Seat' supports 2 % x 5% x 3234 in. " 

C. Slats i ' 25 3/4 x 1 x 23 in. I ’ Red oak 

D. Long crossbars 2 % x l x 19 in. | _ " ; " 

E. Short crossbar 1 §4 x 1 x 17 in. " 
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SIDE VIEW 


FRONT VIEW 



SACK & HANDLE SLATS 



L-33/0" I 


3/ 3 " 


SEAT SLATS 



SACK SUPPORTS 



SEAT SUPPORTS 
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Daytripper Chair: Step-by-step 


Cut out the parts 

O Cut two back supports and two seat supports to 
size and shape. To ensure identical pairs, use tem¬ 
plates made from 14-in. hardboard to trace profiles 
onto the workpieces (See Photo A). Follow the 
dimensions shown in the Back Supports and Seat 
Supports drawings, page 377. Before cutting out the 
back supports, measure and mark the centerline to 
use later as a reference line for crossbar installation. 

e Paint the supports. Sand the surfaces and edges 
well. Apply a coat of latex primer, then two coats of 
exterior latex paint. Transfer the centerline reference 
mark on the back supports to the painted surfaces. 

o Make the slats and crossbars. Cut blanks to 
length from 3 A- in. oak stock. Set the fence on your 
table saw to rip the 1-in.-wide slats and crossbars. 

Q Drill counterbored pilot holes in the back slats 
and seat slats for attaching these parts to the sup¬ 
ports later. Designate 16 slats as the back slats and 
the remaining nine slats for the seat. Drill a pilot 
hole 2 % in. from each end of the back slats, so the 
counterbore portion of each hole is % in. deep. This 
is easiest to do using a depth setting on a drill press. 
At the same drill press depth setting, drill a pilot 
hole 3% in. from each end of the seat slats. 

0Make the crossbars. Crosscut the two long cross¬ 
bars and the short crossbar to length from the 1-in. 
stock you ripped in Step 3. Drill counterbored pilot 
holes for screws 34 in. from each end. 

O Rout a 14-in. roundover on the edges and ends of 
one face of the slats and crossbars (See Photo B). 
The proportions of these parts are too narrow to rout 
“freehand” with a router, so shape these parts on a 
router table with a pin-style guide installed. 

O Rout a “handle” in the adjoining edges of two back 
slats (See Back & Handle Slats, page 377), using a 
14-in. straight bit in the router table and cutting a 
34 x 4-in. centered notch in both slats (See Photo C). 



PHOTO A: Create seat and back support templates from hardboard, and 
use these templates to draw the profiles on the back and seat support 
workpieces. Cut out the parts with a jig saw. 



PHOTO B: Ease the edges and ends of the slats and crossbars with a 
46-in. roundover bit in the router table. Use a pin-style guide on the 
router table to help control the workpieces as you machine them. 


Assemble the back 

O Cut two 17l4-in.long spacers from scrap, and 
clamp them between the back supports to hold the 
supports in place. Use a carpenter’s square to verify 
that the ends of the supports are even with one 
another. Set the assembly concave-side up. 

O Attach the back slats. Screw the top slat in place, 
holding the upper edge flush with the top corners of 
the back supports and the handle profile facing 
inward. Measure from the attached slat (See Back 
Suppo?'ts drawing, page 377) and mark the location 
of the lowest back slat. Screw this slat in place. 

{£) Verify the spacing of the remaining back slats 
between the top and bottom slats (about 14 in.). 
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PHOTO C: Make handle cutouts in two back 
slats using a router table and straight bit. 
Install start- and stopblocks to limit the 
length of cut when routing these recesses. 



PHOTO D: When installing the back and seat 
slats to the supports, clamp scrap spacers 
between the supports to keep them aligned. 



PHOTO E: Cover exposed screw heads on the 
slats and crossbars with oak plugs. Glue and 
insert the plugs, trim them and sand smooth. 


Attach these 15 back slats with lkMn. galvanized 
deck screws, starting from the top with the slat that 
completes the handle cutout. 

0 Install the inner long crossbar. Measure 3% in. 
from the lowest back slat to position the crossbar. 
Screw the crossbar in place. 

Assemble the seat 

0 Follow the same procedure as for the the back 
assembly. Cut two spacers 1516 in. long, and clamp 
them between the seat supports. 

0 Screw the front seat slat in place, with the edge 
flush with the top corners of the seat supports. 

0 Measure 12% in. from the attached seat slat, and 
mark the location of the last seat slat. Screw this slat 
in place. 

0 Verify the spacing of the remaining seat slats 
(approximately % in.), and attach the rest of the slats 
with lkbin. galvanized deck screws (See Photo D). 

Assemble the chair 

0 Plug all of the screw holes. Cut %-in.-dia. oak 
plugs with a plug cutter. Glue and tap the plugs into 
place (See Photo E). Trim and sand the plugs flush. 

0 Attach the outer long crossbar in place on the 
back support centerline you drew in Step 1. 

0 Slide the seat into position between the back sup¬ 
ports. Use C-clamps at the intersections of the sup¬ 
ports to hold the two assemblies in place. Mark the 
correct locations for the short crossbar (See Photo 


F). It should rest against the lower long crossbar. 
Attach the crossbar with galvanized deck screws. 
Then plug, trim and sand the crossbar screw holes. 

Finishing touches 

0 Break all edges on the raw oak parts thoroughly 
with sandpaper. Mask off the painted surfaces of the 
supports, and cover the slats with Danish oil or a 
UV-protectant sealer. 



PHOTO F: Slide the seat assembly into the back assembly and use 
C-clamps to hold the chair together. Set the short crossbar against the 
lower long crossbar, mark its position, and install it with screws. 
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Porch Glider 

T he gentle rocking motion of this two-person porch glider will 
make it one of your favorite summer spots. Built entirely of 
solid red oak, this charming piece of furniture is destined to 
become a family heirloom. Set it in a sheltered area, sit back 
and enjoy! 
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Vital Statistics: Porch Glider 
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TYPE: Porch glider 

OVERALL SIZE: 27D by 59%L by 35H 
MATERIAL: Red oak 

JOINERY: Butt joints reinforced with dowels or screws 


; "Mi#.. . 


CONSTRUCTION DETAILS: 
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Mi 
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• Many parts of the bench constructed with dowel joints for 
ease of construction and durability 

■ Bench suspended from stand by way of oak glider arms and 

pivoting hinges i 

■ Screw heads concealed with matching oak plugs 

. ' i 

FINISHING OPTIONS: Penetrating UV protectant sealer 

- V 





Tools you’ll use 


Band saw 

Power miter saw or circular saw 
Table saw 
Drill press 

%-in.-dia. plug cutter 

Drill/driver 

Drill bits (16-, 1-in.) 

Doweling jig 
Clamps 

Router with 14-in. roundover bit 
Wooden mallet 
Flush-trimming saw 
Wrenches 

Combination square 


Shopping list 


□ (1) 1 16 x & in. x 4 ft. red oak 

□ (1) 116 x 5Jfe in. x 4 ft. 
red oak 

□ (6) 1l6 x 3Jfe in. x 3 ft. 
red oak 

□ (1) 116 x 216 in. x 4 ft. 
red oak 

□ (5) 3 A x 3 in. x 6 ft. red 
oak 

□ (2) % x 216 in. x 0 ft. 
red oak 

□ (1) 3/4 x PA in. x 6 ft. 
red oak 

□ (04) 3/g-in.-dia. x 2-in. 
fluted dowels 

□ Moisture-resistant 
wood glue 

□ Flathead wood screws 
(116-, 216-in.) 

□ (3) pivot hinges (available 
from Rockier Companies) 

□ UV protectant sealer 
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Porch Glider 


W-dia. x 2" 
dowel pins, typ. 



3/&"-d ia. oak screw 
cover plugs, typ. 


1 V 2 " flathead 
wood screws, typ 


Heavy-duty pivot 
hinges, typ. 


2 V2' 1 flathead 
wood screws, typ. 


Jo. Size Material 

. 

4 112 x 312 x 18 in. Red oak 


Part I 

N. Stand legs 


P. End bottom rails 2 112 x3.^ x 18M6 in 


Q. Stand stretchers 


M. Back'stiles 
blocking] 


S. Glider arms 


Glider Stand Cutting List 


wk '*®'-mw 'rwma 



Glider Bench Cutting List 


Part 

No. 

Size 

Material 

A. Back stiles 

'■ 2 

112 x 312 x 28 ill 

Red oak j 

B. Upper back rail 

'ti 

1M x 8 x 46M in. 

■ • »l v,: 

C. Lower back rail 

j\ii 

,112 .x 212* 46M in. 

il” '. ’ 

' • .# 

D. Back slats 1 , 

14 

% x 212 x 8% in. 

11 

E. Bench struts 

A 

112 x 312 x 1212 in! 

j 

F. Bench railk 

Vi '; 2 

112 x 312 x 5014 ini 

■ , • ».r { 

6 . Bench legs 

' 2 

lty x 3% x 16% in. 

, " ' : 4 i 

H. Arm supports 

; 2 

112 x 312 x 1512 in. 

" » v 

I. Bench slats 

1 4 

% x 3 x 5314 in. 

n.! j ; 

J. Front bench slat 

1 

% x 3 x 50H in. 

. " : ■ 

K. Arm rests i , 

:$ 2 .' 

112 x 512 x 23 in. 

H 

r • v 1 

L. Bench leg blocking 2 

U x 3 x 4H6 in. 

_ ! —__ -1 

11 
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1 3 /4" 3 /4“ gape, typ. 



LG SENCH FRONT VIEW 


1 3 M" rad. 


V&" 




SENCH SIPE VIEW 


STANPSIPE VIEW 


43/4"^ 


Prill pivot hinge holes as per 
manufacturer’s instructions 


6LIPER ARMS 


STANP FRONT VIEW 


- g , 



UPPER SACK RAIL 



2 V 4 11 


Cut 15° angle to fit 
over back stiles (A) 


ARM RESTS 
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Porch Glider: Step-by-step 


This porch glider is made up of 
two distinct structures joined 
together with glider arms and 
pivot hinges. The hinges we used 
are available from the Rockier 
Companies. You’ll start by building 
the bench, then the glider stand. 
After both parts are constructed, 
you’ll join them together. All the 
face screws in this piece are coun¬ 
tersunk 14 in. and concealed with 
•%-in.-dia. matching oak plugs. 
Building the glider will require 
you to make many angled cuts. 
Assembly will go much more 
smoothly if you take the time to 
make these angled cuts precisely. 

Build the back assembly 

© Make the upper and lower back 
rails. Cut workpieces for both parts 
to length from 114-in.-thick stock. 
Mark the arched profile on the 
upper back rail, using the Upper 
Back Rail drawing, page 383, as a 
layout guide. Cut the profile on 
your band saw (See Photo A). 
Sand the profile smooth, and save 
the curved waste pieces to use 
later as clamping cauls. 

© Drill dowel holes for the back 
slats in the upper and lower rails. 
Clamp the rails together, face to 
face, holding the ends and dowel 
edges flush. Mark centerlines for 
drilling the dowel holes by meas¬ 
uring 114 in. from one end of the 
rails to the center of the first hole, 
1 in. from that mark to the center 
of the second hole and 214 in. from 
the second mark to the third hole. 
From that point on, alternate 
1-, and 214-in. spaces. The final 
measurement at the other end 
should be 114 in. Unclamp the 
rails and drill the dowel holes, 



PHOTO A: Cut the profile on the upper back rail to shape on the band saw. Save the curved cutoff 
pieces to use as cauls when you clamp the back rails and slats together later. 



PHOTO B: A right-angle jig will make the job of drilling dowel holes in the slats quicker and 
more precise. Tip the drill press table vertically and clamp the jig in place so the bit aligns with 
the dowel locations on each slat. Flip the slats edgewise and endwise to drill all four holes. 
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using a doweling jig as a guide. 
Each hole should be % in. deep, to 
allow clearspace at the bottom of 
the holes for glue. 

© Make the back slats. Cut the 
14 slats to length, then make a 
right-angle jig for your drill press 
to drill the dowel holes in the slat 
ends. The centerlines of the holes 
should be H in. from each edge, 
leaving a 1-in. space between 
them. Tip your drill press table 
into the vertical position. Clamp 
the right-angle jig to the table 
with a slat in place, and adjust the 
jig position to achieve the correct 
hole position. Once the jig is set 
up, four dowel holes can be drilled 
in each back slat without changing 
the jig setting. Flip the slats edge- 
for-edge and end-for-end to drill 
the holes (See Photo B). 

©Assemble the back rails and 
slats. Glue and insert two fluted 
dowels into one end of each of the 
back slats, then put a spot of glue 
in the holes in the lower back rail 
and on the mating surfaces of 
these joints. Tap the back slats 
into place against the rail with a 
wooden mallet. Insert glued dow¬ 
els into the top ends of the slats, 
spread a thin layer of glue on the 
mating surfaces of the slats and 
the top back rail, and install this 
rail. Use the curved cutoffs from 
the upper rail as clamping cauls, 
and clamp up the back assembly 
(See Photo C). 

©Make the back stiles. Cut the 
stiles to length, then bevel-cut the 
bottom ends of the stiles to 15°, 
using a power miter saw. Mark the 
arcs on the upper ends of the stiles 
and cut them with a jig saw. 

© Drill pairs of matching dowel 
holes in the stiles and rails to join 
the rails to the back assembly. On 



PHOTO C: Assemble the upper and lower back rails and back slats with glue and dowels. Clamp 
the assembly together, using the waste pieces from Step 1 to make clamping the top rail easier. 
Alternate the clamps above and below the assembly to distribute clamping pressure evenly. 



PHOTO D: Complete the back assembly by attaching the stiles to the back rails. Fasten the stiles 
to the ends of the rails with pairs of dowels and moisture-resistant wood glue. 
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PHOTO E: Build the bench frame by installing four struts between the front and back bench rails 
with glue and screws. In this photo, the bench frame is upside-down. Notice that the beveled 
edge of the back rail lines up with the edges of the struts, leaving an offset on the other edge. 



PHOTO F: Fasten the back assembly to the bench frame by driving countersunk screws through 
the stiles and into the back bench rail. Be sure the bottom beveled ends of the stiles are paral¬ 
lel with the bottom edges of the bench. 


your worksurface, lay the stiles in 
position against the ends of the 
upper and lower rails. The top cor¬ 
ners of the top back rail should be 
lH in. down from the tops of the 
stiles. Mark the dowel hole loca¬ 
tions and use a doweling jig as a 
guide to drill the %-in.-dia. dowel 
holes, two dowels per joint. 

O Attach the back stiles. Insert 
glued dowels into the holes, spread 
a thin coat of glue on the mating 
surfaces of the rails and stiles, and 
clamp the parts together (See 
Photo D). Protect the wood from 
clamp marks by using wooden 
cauls between the clamp jaws. 

o Ease the outer edges of the 
back frame assembly with your 
router and a M-in. roundover bit. 

Build & attach the 

BENCH FRAME 

0 Make the bench struts. Cut the 
struts to length. Then cut one end 
of each strut at a 75° angle across 
the width of the strut. 

(JJ) Cut both bench rails to length, 
and rip one edge of the back bench 
rail at a 15° angle on the table saw 
(See Bench Side View, page 383). 

® Build the bench frame. Mark 
the locations of the struts on the 
inner faces of the bench rails — 
two flush with the ends of the 
rails and the other two struts 
spaced 14% in. from the end 
struts. The beveled edge of the 
back bench rail should be flush 
with the tops of the struts when 
the bench is right-side up. Drill 
pairs of countersunk pilot holes in 
the rails, and fasten the rails to 
the struts with wood glue and 212- 
in. flathead wood screws 
(See Photo E). 
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0 Attach the back assembly to 
the bench frame. When attached, 
the bottom edge of the bench 
frame is parallel to the angled cut 
at the bottom end of the stiles and 
514 in. above it. Clamp the back in 
position against the bench, drill 
countersunk pilot holes, and screw 
the stiles to the back rail (See 
Photo F). 

Build & attach the 

ARM ASSEMBLIES 

The arm assemblies consist of the 
bench legs and arm supports, 
joined together with dowels. When 
you attach the assemblies to the 
bench frame and back, be sure 
that the bottoms of the legs are 
even with the bottoms of the back 
stiles. Otherwise, the bench will 
not hang evenly later on when 
attached to the glider stand. 

0 Cut the bench legs and arm sup¬ 
ports to size, with their ends angled 
to 80°, as shown in the Bench Side 
View drawing, page 383. 

0 Mark and drill dowel holes for 
connecting the arm supports and 
legs together. Lay out two dowels 
per joint. As before, butt the two 
mating parts together, draw a sin¬ 
gle line across the joint for each 
dowel, and drill straight holes for 
the dowels with a doweling jig 
(See Photo G). 

0 Connect the arm supports and 
legs. Insert glued dowels into the 
holes and spread glue on the mat¬ 
ing surfaces. Use wooden cauls to 
protect the finished surfaces of the 
parts, and join the arm supports to 
the legs with clamps. 

0 Fasten the arm assemblies to 
the bench. Use a square to make a 
mark 514 in. up from the bottom of 
both legs. Clamp the arm assem¬ 
blies in position, so your leg marks 
align with the bottom edges of the 



PHOTO G: Join the bench legs to the arm supports with pairs of 2-in. fluted dowels. Use a dowel¬ 
ing jig when you drill the holes to be sure that the dowel holes are drilled straight across the 
joints. Wrap a piece of tape around the drill bit to serve as a temporary depth stop. 



PHOTO H: Fasten the arm assemblies to the bench by driving screws through the back stiles and 
into the arm supports. Screw from inside the bench to attach the end bench struts to the legs 
as well. Clamp the arm assemblies in place first, to make installing the assemblies easier. 
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PHOTO I: Cut the arm rests to shape, ease the edges with a router and roundover bit, then clamp 
them on top of the arm supports. Attach the rests to the supports with countersunk screws. 
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PHOTO J: Build the glider stand ends by attaching the top and bottom end rails to the stand legs 
with dowels and glue. The bottom rails fit between the legs, while the rop rails overlap the top 
ends of the legs. 


bench frame, and the backs of the 
arm supports rest against the 
back stiles. Drill countersunk pilot 
holes through the back stiles into 
the arm supports, and fasten the 
stiles to the supports with 214-in. 
screws. Then drill pilot holes and 
drive screws from inside the bench 
through the outer bench struts 
and into the bench legs (See 
Photo H). 

Complete the bench 

® Cut and position the bench 
slats. Cut the bench slats and the 
front bench slat to length. Ease 
the edges and ends on the top face 
of each slat with a router and 
14-in. roundover bit. Lay the slats 
in place on the bench frame so the 
back edge of the front slat is even 
with the back edge of the legs. 
Allow for 14-in. spaces between the 
slats. Mark the rear slat so it will 
notch around the back stiles. Cut 
out the notches on this slat with 
your jig saw. 

(£) Fasten the slats to the bench 
struts. Use two screws per strut 
location on the slats, centering the 
screws on the thickness of the 
struts. Drill countersunk pilot 
holes and fasten the slats in place 
with 114-in. flathead wood screws. 

© Cut and attach the arm rests. 
Refer to the Ann Rests drawing, 
page 383, to lay out the shape of the 
parts. Cut the arm rests to size and 
shape with radiused ends and 
notched back comers. Note: The 
easiest way to determine the 15° 
notch angle is to simply set each 
arm rest in position on the arm sup¬ 
ports and mark the angle where the 
arm rests cross the back stiles. Ease 
all the arm rest edges except the 
notched portion with a router and a 
14-in. roundover bit. Clamp the arm 
rests in place, drill countersunk 
pilot holes, and fasten them to the 
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arm supports with 2k:-in. flathead 
wood screws (See Photo I). 

© Cut and attach the blocking 
pieces for the legs and stiles. Cut 
blanks to size for the four blocking 
pieces, hold them in place against 
the legs and stiles and mark the 
angle cuts. Cut the angles on a 
band saw. Apply an even coating of 
glue on the mating surfaces, clamp 
firmly and let dry completely. 

Note: Since these parts are fas¬ 
tened with glue alone, it is impor¬ 
tant to build the best glue joints 
possible. Be sure the mating sur¬ 
faces are flat and clean before glu¬ 
ing the joints. Sand the edges flush 
and, if desired, ease the sharp 
edges with your router and a M-in. 
roundover bit. 

Build the stand ends 

© Cut out the stand legs, top 
and bottom rails. Refer to the 
Stand Side View drawing, page 
383, for details on determining 
the angled ends of these parts. 

© Drill pairs of dowel holes to 
attach the stand legs to the rails. 
Butt mating surfaces together, 
positioning the bottom rails 6 in. 
up from the bottoms of the legs. 
Mark the dowel locations and 
drill the holes with a doweling jig. 

© Assemble the stand ends. 

Insert glued dowels into the ends 
of the bottom rails, apply glue to 
the mating surfaces, and slide the 
legs into place over the dowels 
and against the bottom rails. 
Attach the top rails to the ends of 
the legs similarly. Clamp up the 
end assemblies (See Photo J). 

© Install the spacers. Cut the 
spacers to size and shape, and fas¬ 
ten them to the inside faces of the 
end assembly top rails with glue. 
The bottom edges of the spacers 



PHOTO K: Cut the four glider arms to shape on the band saw. Both ends of the arms receive 
7 /6-in.-radius curves. Sand the cut edges smooth and round them over with a router if you wish. 



PHOTO L: Bore %6-in.-deep, l-in.-dia. counterbores on both ends of the glider arms. Notice that 
the counterbores are on opposite faces of the arms. Then drill a ^-in.-dia. hole through the cen¬ 
ter of the counterbores all the way through the arms, to accommodate the pivot hinges. 


Porch Glider 389 






PHOTO M: Install pivot hinges to connect the glider arms to the blocking pieces on the bench. 
The hardware is essentially a shaft that slides inside a plastic bushing in the glider arms. The 
hinges press into holes in the blocking and hold the arms in place with washers and nuts. 



PHOTO N: Set the bench on your worksurface so the glider arms hang freely. Attach the glider 
arms to the blocking pieces on the glider stand end assemblies with pivot hinges. 


should be flush with the bottom 
edges of the end top rails. 

Make the glider arms 

0 Cut four blanks for the glider 
arms to length and width. Mark 
the %-in. radius arc on the ends, 
and cut the arcs on your bandsaw 
(See Photo K). Sand the cut 
edges smooth. 

0 Drill the counterbored pivot 
hinge-mounting holes. Each of the 
hinge holes needs a §d6-in.-deep by 
l-in.-dia. counterbore to recess the 
pivot hinge washer and nut. Drill 
the 1-in. counterbores first, then I 
drill 12-in.-dia. through holes at 
the center of the counterbores 
(See Photo L). Note in the photo ; 
that the two holes in each arm are 
counterbored from opposite sides 
of the arms. 

© Attach the glider arms to the 
bench. Locate and drill the 12-in. - 
dia. x l2-in.-deep hinge holes in 
the blocking pieces at the ends of r 
the bench. The holes should be 
centered across the width of the 
blocking pieces and % in. up from 
the bottom of the blocking. Install 
the lower pivot hinges and connect 
the glider arms to the bench, 
according to the manufacturer’s 
instructions (See Photo M). 

Install the bench in the 

GLIDER STAND 

© Attach the stand end assem¬ 
blies to the glider arms. Locate 
and drill the 12-in.-dia. x 12-in.- 
deep hinge holes in the spacers 
attached to the end top rails. The 
Stand Side View drawing, page 
383, identifies the exact location of I 
the hinges on the glider stand 
spacers. Support the bench struc- ! 
ture on a platform so the stand 
ends can rotate freely, and install 
the upper pivot hinges and glider i 
arms (See Photo N). 
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© Install the stand stretchers. 

Cut the stretchers to length, and 
round over the edges. Mark the 
position of the stretchers on the 
glider stand ends — one stretcher 
is centered on the bottom rails, 
and the other stretcher lines up 
with the back edge of the back 
legs. Clamp the stretchers in place 
between the stand ends, and drive 
214-in. screws through counter- 
bored pilot holes to attach the 
parts (See Photo O). 

Finishing touches 

©Plug all the visible screw holes. 
Cut 36-in.-dia. oak plugs with a 
plug cutter mounted in your drill 
press. Spread glue on the plugs 
and tap them into the screw coun¬ 
terbores with a wooden mallet 
(See Photo P). Trim the plugs 
flush with the surrounding wood 
and sand smooth. 

© Sand the completed project 
thoroughly. Finish the glider with 
two coats of UV protectant sealer. 


sf A ' -;.pv r: 

Shelter the glider i 

4 -fi; 

If you buifd this project from red 
oak, place the glider in an area 
sheltered from direct contact with 
moisture. Red oak, though durable, 
is not as weather-resistant as 

■p ' *$+ ,|: 

other woods. Should you desire 
to build tile glider for an exposed 

\ I t V- r ' 

location, use white oak, cedar, 
teak or Hondiiras mahogany 
instead. And be sure to use galva- 

' ■ t *■ 

nized or stainless-steel screws 

i-i ■■■/•■;. I-V -1’ 

as fasteners, j 

»• "• iy\ ■:> I V '■ 



PHOTO 0: Install stretchers between the end assemblies of the glider stand with 2Vi-\n. counter¬ 
sunk flathead wood screws. Clamp the stand’s ends to hold them stationary as you fasten the 
stretchers in place. 



PHOTO P: Conceal all exposed screw heads with oak plugs. You could use oak dowel for making 
the plugs, but the preferred method is to cut the plugs from the face grain of a piece of oak 
stock. This way, the plugs will match the wood grain direction of the bench slats. 
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Planters 

D eck plants provide a graceful transition from the distinctly indoor space of your home 
to the distinctly outdoor space of your yard. Attractive planters filled with flowers, herbs 
and shrubs can transform your deck into a cozy and inviting outdoor "room." These 
planters are designed to be used either as enclosures for potted plants or to be lined with 
landscape fabric and filled with dirt. We built these planters for a cedar deck; for best 
results, build yours from the same material as your deck. 
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Building time 



CM 





PREPARING STOCK 


- - - 

■ Circular saw 

0 hours 


■ Jig saw 

LAYOUT 


■ Drill/driver 

1-2 hours 


■ Clamps 

CUTTING PARTS 


■ Hammer 

1-2 hours 


■ Nailset 

ASSEMBLY 

2-3 hours 


FINISHING 

1-2 hours 


5-9 hours 



Tools you’ll use 


Shopping list 


□ (3) 1 x S> in. x 8 > ft. cedar 

□ (1) 3/4 x 12 x 12 in. 
exterior plywood 

□ Galvanized deck screws 

(Ifo-in.) 

□ Galvanized finish nails 
(2-in.) 

□ UV protectant sealer 
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Planters Cutting List 





Part t 

No. 

Size 

r T 

Material 

Part 

No. 

Size 

|; 1; J 

Material 

Railing Planter 

A. Sides \ 


: 

f ' ' P 

Deck Planter 





2 

% x 7k x^35k in. 

Cedar i 

D. Sides „ 

2 

%X 

20k x 14k in f ; 

Cedar, 

B. Ends 

2 

x 5V£ x 614 in. 

. ' . : 

E. Ends 

f . ■ . ■ } v - r . . : . 

2 

%x 

12 x 12 in, " 

' n / ■. . 

C. Bottom 

1 

% x 5%6 x 24 in. 

j ’ . ■ M- 

F. Cleats 

2 

% X 

% x 12 in. 

. ; - 11 ‘ 

«■ : 

ft *, . 


i) • ■ , ( 

i 

i « ‘ i. - 

G. Bottom 

1 

{% X 

12 x 12 in. ;f 

Exterior plywood 

/• 

'l i ■. i % 


V ! 

IP ‘ Jf l. 

f J 5 f '|lh 

H. Crown 

I'jk, . JUf 

"4 

Iff?. 

% X 

j*- 1 

2 x 16 in.. 

Cedar 

r.. 3 1 ji. 
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Planters: Step-by-step 


/ 




Cedar lumber is typically sold 
with one side rough and one side 
smooth. This feature provides you 
the opportunity to choose which 
surface to emphasize in the fin¬ 
ished planters. For these planters, 
we held the rough side out 
because we wanted a casual, rustic 
look. If you prefer, you can achieve 
a more refined look simply by 
building your planters with the 
smooth surface out. If you intend 
to paint your finished planters, we 
recommend building with the 
smooth side out. 

RAILING PLANTER 

Cut out the parts 

© Make a template for marking 
the two side profiles. Cut a piece 
of hardboard or stiff cardboard to 
size, 714 in. by 3514 in., for use as 
a pattern. Following the Railing 
Planter drawing on page 394, 
mark the angles on the ends and 
the curved cut-out profile on the 
bottom edge. Cut the template to 
shape with a jig saw and sand the 
cuts smooth. 

G Trace the profile from the tem¬ 
plate onto the side workpieces. 

o Cut out the sides. Clamp the 
blanks securely to your workbench 
and cut the profiles with your jig 

saw (See Photo A). 

© Cut the ends and bottom to 
size, according to the dimensions 
in the Cutting List on page 394. 



PHOTO A: Lay out and cut a template for making the sides of the railing planter, then use this 
template to draw the shapes on the side workpieces. Cut out the shapes with a jig saw. 


Assemble the planter 

0 Attach the ends to the bottom. 
The bottom is sloped to route seep¬ 
age water away from your deck 
railing cap. Refer to the Side View 
drawing, page 395, and mark the 
slope of the bottom piece on the 
inside faces of the ends. Drill pilot 
holes in the ends. Clamp the bot¬ 
tom in place between the ends, and 
attach the parts with 2-in. galva¬ 
nized finish nails (See Photo B). 

©Attach the sides. Lay the 
end/bottom assembly on your 
workbench. Center the first side 
piece oil the assembly left-to-right 
with all top edges flush. Clamp it 
in place. Note that the lower edges 
of the end pieces are 3 A in. above 
the lower edges of the sides; this 


allows the planter to rest on the 
railing cap while the sides overlap 
it for stability. Attach the side by 
driving galvanized finish nails 
through the side into the ends and 
the bottom. Use a nailset to recess 
the nailheads. Follow the same 
procedure to position and attach 
the remaining side. 

© Drill the weep holes. Clamp 
the assembled planter to your 
worksurface with the deeper side 
of the compartment facing up. 

Drill three angled 14-in.-dia. weep 
holes through the side of the 
planter into the deepest corner of 
the compartment (See Photo C). 
Position the weep holes so they 
are just above the bottom piece 
inside the planter. 
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PHOTO B: Mark the slope of the bottom piece on the planter end 
pieces, then attach the ends to the bottom with galvanized finish nails. 
Clamp the pieces to help hold them steady during assembly. 



PHOTO C: Fasten the planter sides to the ends and bottom with nails, 
then drill three angled Vi-in.-dia. weep holes through the side where 
the bottom of the planter slopes to its lowest point. 


DECK PLANTER 

Make the side panels 

Each side panel is composed of 
three boards, which are held 
together during the construction 
process by a temporary cleat. 

© Cut six pieces of 1 x 8 cedar to 
1414 in. long (you’ll need three 
pieces for each side). 

© Cut two temporary cleats (not 
shown on the Cutting List ) 1314 in. 
long from scrap wood. 

© Build the sides. Lay groups of 
three boards facedown on your 
workbench in two groups. Center a 
temporary cleat left-to-right along 
the top edge of each group of 
boards, and fasten each panel 
together by driving 114-in. wood 
screws through the cleat into the 
boards. 



PHOTO D: Assemble two blanks for the deck planter sides using three lengths of 1 x 8 cedar 
per blank, fastened together with a temporary cleat. Mark the profiles on the side pieces with 
a template, then cut the sides to shape. You’ll remove the temporary cleats later. 
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PHOTO E: Clamp pairs of 6-in.-wide boards for the end panels and fasten each panel together 
with a cleat. Use lVi-in. galvanized screws to join the parts. These two cleats are permanent 
parts of the planter. 



PHOTO F: Cut the bottom piece to size, drill five weep holes through the bottom for drainage, 
and fasten it to the cleats on the end pieces with countersunk screws. Attach the bottom so it 
will rest on the cleats when the planter is finished. 


O Make a template for marking 
the profiles of the two sides. Cut 
a piece of hardboard or stiff card¬ 
board 1414 in. wide by 20in. 
long. Following the Deck Planter 
drawing on page 395, mark the 
angles on the ends and the shape 
of the curved cutout along the 
bottom edge. Cut the template to 
shape with a jig saw and sand the 
cut edges smooth. 

© Trace the profile from the tem¬ 
plate onto the side panels. Draw 
on the face of the panels that does 
not have the cleats. Clamp each 
panel securely to your workbench 
and cut the parts with a jig saw 
(See Photo D). 

Make the ends & bottom 

The end panels are each composed 
of two boards fastened together 
with a permanent cleat. 

o Rip a 4 ft. 1 in. length of 1 x 8 
cedar to 6 in. wide. Cut the ripped 
board into four 12-in. lengths. Lay 
each pair of boards facedown on 
your workbench and clamp them 
together with the ends flush. 

o Cut two pieces of scrap left 
over from Step 6 to % x % x 12 in. 
to form two cleats. Drill counter¬ 
sunk pilot holes in the cleats. 

© Assemble the end panels by 
positioning a cleat flush with the 
bottom edges of each pair of 
boards and fastening the parts 
with 114-in. galvanized deck 
screws, screwing through the 
cleats into the end panels (See 
Photo E). 

o Cut the bottom to size from 
34-in. exterior plywood. Draw 
intersecting lines from corner to 
corner to use as a guide for locat¬ 
ing and drilling five 14-in.-dia. 
weep holes. 
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Assemble the planter 

0 Attach the end panels to the 
bottom. Clamp the bottom in place 
between the ends so it will rest on 
top of the cleats when the planter 
is right-side up. Drill through the 
cleats from below to fasten the 
bottom (See Photo F). 

0 Attach the sides. Position the 
first side panel on the end/bottom 
assembly so it is centered left-to- 
right and the top edges are all 
flush. Drive 2-in. galvanized finish 
nails through the side panel into 
the ends and the bottom, using a 
nailset to drive the nails below 
the surface of the wood. Attach the 
remaining side in the same 
fashion (See Photo G). 

0 Unscrew and remove the tem¬ 
porary cleats from the side panels. 

0 Cut the four crown pieces. Rip 
cedar stock to 2 in. wide. Measure 
your planter to verify the length of 
the crown pieces. The inside edges 
of the crown should sit flush with 
the inside of the planter when 
installed. Cut the pieces to length 
with the ends mitered at 45°. 

0 Attach the crown pieces to the 
planter with finish nails (See 

Photo H). 

Finishing touches for 

BOTH PLANTERS 

0 Break all edges with sandpaper 
and check that all nailheads are 
set. You may choose to leave the 
planters unfinished, apply the 
same finish as you have on your 
deck or topcoat with paint. 



PHOTO G: Fasten the sides to the end/bottom assembly by nailing through the sides and into 
the ends and bottom. Drill pilot holes before you drive the nails to keep the cedar from splitting. 
Once both sides are attached, remove the temporary cleats. 



PHOTO H: Install the four crown pieces around the top of the planter with nails. Lay out and cut 
the crown pieces so they are mitered on the ends and fit flush with the inside of the planter. 
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Potting Bench 



T he gardeners in your family will wonder how they ever got 
along without this versatile potting bench. Ruggedly built 
to withstand hard use, this bench features a rolling cart for 
potting soil or compost, a drawer for all those small tools and 
the convenience of a ready water supply and sink. Whether 
you're mixing soil, repotting plants 
or rinsing vegetables, this attractive 
bench will make your gardening 
work more enjoyable and efficient. 
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: Potting bench 




OVERALL SIZE: 48W by 28^>D by 63^H 

■ vl 

MATERIAL: Cedar, exterior plywood, perforated hardboard 
JOINERY: Butt joints reinforced with galvanized deck screws 


Mb 

CONSTRUCTION DETAILS: 


Countertop outfitted with removeable bar sink 


Shop-made PVC plumbing system designed for garden hose hook-up 


Cart outfitted with rolling casters 


FINISHING OPTIONS: Cedar parts topcoated with penetrating UV 
protectant sealer, exterior paint or leave unfinished to weatherlnatu- 

rally to gray. Hardboard and exterior plywood finished with exterior 

. . . . ''''i 

latex primer and paint 

i I- 


Building time 



[> 
CS I 





Tools you’ll use 


PREPARING STOCK 


1 YyZ&jnc f r ~ 

■ Circular saw 

0 hours 


■ Jig saw 

LAYOUT 


• Drill/driver 

3-4 hours 


• Clamps 

CUTTING PARTS 


- Combination square 

2-3 hours 


■ Hack saw 

ASSEMBLY 

5-8 hours 


FINISHING 

3-5 hours 


13-20 hours 



Shopping list 


Bench materials: 

□ (2) 2 x 6 in. x 6 ft. cedar 

□ (1) 2 x 6 in. x 4 ft. cedar 

□ (6) 2 x 4 in. x 3 ft. cedar 

□ (4) 2 x 2 in. x 8 ft. cedar 

□ (1) 1 x 6 in. x 4 ft. cedar 

□ (1) 1 x 3 in. x 3 ft. cedar 

□ (2) 3 A in. x 4 x 8 ft. exte¬ 
rior plywood 

□ (1) 14 in. x 4 x 4 ft. 
perforated hardboard 

□ (4) 2-in.-dia. casters 

□ Galvanized deck screws 
(1J4-, life-, 2-, 2te-in.) 

□ Latex primer and paint 
I~1 UV protectant sealer 

Plumbing parts: 

□ Stainless-steel bar sink 

□ %-in.-dia. PVC pipe (6 ft.) 

□ (2) strap clamps 

□ (2) 90 ° elbows 

□ PVC stop valve 

□ PVC female adaptor 

□ Hose thread to pipe thread 
transition fitting 

□ Angled hose fitting 

□ CPVC primer and cement 
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Potting bench 



2"-dia. swivel 
casters 


1V 2 " galvanized 
deck screws, typ. 


Stainless- 
steel bar sink 


1 1 / 2 " x 4 1 / 2 " 


1 i/ 2 "-rad. 
comers 


2 V 2 " galvanized 
deck screws, typ. 


3 /4 M -dia. PVC pipe, elbows & valve. 
Chrome female hose adaptor. 
Strap clamps. 


notched 

\ 

1 
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SIDE SECTION VIEW 


FRONT SECTION VIEW 


■ ' v'T-,-7 - ' ' 






Potting Bench Cutting List 


No. Size Material 

2 114 x 514 x 6314 ini Cedar 


Part 

A. Tali legs _ 

B. Back stretchers 2 1% x 314 x 44 in 

C. Shelf stretcher 1 M x 514 x 44 in. 


Part 

Q. Lower shelf 


R. Side panel 


S. Back panel 1 M x 2714 x 44 in. 


D. Front legs 

3 1 k x 314 x 3514 in. 

1 . 'W> 

E. Rear support 

1; 114 x 114 x 35^4- in. 

' ' 

F. Lower stretchers 

3 lk x 3k x 24k in 

1 

G. Upper stretcher 

1 114 x 314 x 24 in. 

1 

H. Drawer stretchers2 114 x 114 x 24 in. 

1 

-*--- 

1. Drawer glides 

2 lk x.lk x 27 in. 

1 

i. Bottom stretcher 
(Front) 

"1" lk x 3k x 18k in. 

•V. '-{f'-'rr .V 

1 

u/u® 

K. Top stretcher 
(Front) 

‘d 1% x 116 x 44.in. 

* if;'" d ' r • 

i 

L. Shelf 

1 lkxokx47in. 

i 

M. Shelf cleats 

2 % x % x 4k; in. 

i ;| / f 8 


T. Drawer sides 


x 


U„ Drawer ends 


314 x 18%fin. 


V. Drawer bottom 1 


20M x 24 in. 


W. Drawer face 


X. Sides 


% x 714 x 2014 in. 


Cart Cutting List 


2 % x 16 x 24 


N. Countertop 


i M x 2814 X 48 in.Exterior plywood 


0. Side splashes 2 % x 214 x 24 in, 


Cedar 




No. Size Material 

1 4i x 27 x 21 Va in. Exterior plywood 


1 Va x 18 x 31(4 in. Perforated board 


3k x 24 in. Exterior plywood 


Exterior plywood 


Y. Front 

...... , i —. 

1- 

94 x 1414 x^.16 in. 

! ii 


Z. Back 

. 1 

H x 141$ x 8k in. 

1 ;. "km 


AA. Bottom 

,i 

94 x 159 

i x 24 in. 

' 4 4 | 

1 ' f ; 7. 

BB. Front legs 

2\ 

\Vix3\ 

£ x 20% in. 

: Cejclar 

CC. Back legs 

■V 2 

lk x 31 

2 x 14% in. 

1 .* •' .. t- 

.0 , ■' 1' 

1 " i 

DP. Leg cleats 

4 

• l!4 ; x 31 

. JB r ,’ j 

i'x 5k in. 

... v . ; 'l . 

[ . , .1 ■ \ 


P. Back Splash 


x 214 x 44 in. 


! EE. Face 

■I) SfclSUri 


rx 20.14 x 




S & 
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Potting Bench: Step-by-step 


Build the bench frame 

© Cut the following cedar parts 
to size: tall legs, front legs, drawer 
stretchers, drawer slides, upper 
stretcher and lower stretchers. 
Label each part in pencil to make 
the pieces easy to identify. 

©Build the left (plumbing) end 
assembly. As shown in the 
exploded drawing on page 402, 
the left end consists of a tall leg 
and a front leg joined by an upper 
stretcher and one of the lower 
stretchers. Install the upper 
stretcher flush with the top of the 
front leg, and inset it 1(4 in. on 
both the front and back legs to 
allow space for the front top 
stretcher and the back stretcher. 
Install the lower stretcher 4 in. 
above the floor, and hold it in Wi 
in. at the back and 1 in. at the 
front. Square up the assembly, drill 
countersunk pilot holes and fasten 
the parts with 214-in. galvanized 
deck screws. When completed, the 
overall depth from the back edge of 
the tall leg to the front edge of the 
front leg should be 27 in. 

© Build the right end assembly. 
The right end consists of a tall leg, 
front leg, drawer stretcher, drawer 
slide and lower stretcher. Install 
the drawer stretcher just as you 
did for the upper stretcher in Step 
2. Install the lower stretcher 4 in. 
above the floor, holding it in iVi in. 
at the back and 1 in. at the front. 
Install the drawer slide 4% in. 
below the bottom edge of the 
drawer stretcher and flush with 
the outside edges of the legs. Fas¬ 
ten the whole assembly together 
with deck screws driven into coun¬ 
tersunk pilot holes (See Photo A). 



PHOTO A: Build the right assembly by attaching a drawer stretcher, drawer slide and lower 
stretcher between a tall leg and front leg. Fasten the parts together with 2f6-in. deck screws. 
Use a combination square to draw layout lines for the parts and to check the joints for square. 



PHOTO B: Assemble the bench framework by attaching the two back stretchers, shelf stretcher 
and top front stretcher to the end assemblies. The ends of the stretchers should butt against 
the inside faces of the front and back legs. See Step 4 for exact stretcher placement. 
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O Connect the end assemblies 
with stretchers. Cut to size and 
attach the two back stretchers, 
shelf stretcher and the front top 
stretcher (See Photo B). When 
you install the shelf stretcher, 
inset it M in. from the back edges 
of the tall legs to allow for the 
thickness of the back panel. Posi¬ 
tion the back stretchers 4 in. and 
3514 in. from the bottoms of the 
back legs. 

© Build and install the middle 
support assembly. Cut the rear 
support, front bottom stretcher 
and remaining front leg to size. 
Cut a 112 x 112-in. notch in the top 
end of the front leg (See Photo 
C). Fasten the rear support, front 
leg, drawer stretcher, drawer slide 
and lower stretcher together with 
deck screws. 





PHOTO C: Notch the top front corner of the center front leg so it will fit around the top front 
stretcher. Then combine this leg with the rear support, drawer stretcher, drawer slide and lower 
stretcher to form the middle support assembly. 


O Stand the support assembly 
you made in Step 5 in place, and 
position it by attaching the front 
bottom stretcher with deck screws 
(See Photo D). Complete the 
installation by screwing the sup¬ 
port to the top front stretcher and 
both back stretchers. 

O Build the benchtop. Cut the 
countertop to size (see Cutting 
List, page 403) from exterior ply¬ 
wood. Mark and cut a ll2-in. 
radius arc on both front corners. 
Cut a 2 x 512-in. notch on the back 
corners so the countertop fits 
around the tall legs and overhangs 
the bench by 12 in. on each end. 
Mark and cut a clearance slot in 
the left edge of the top, 114 in. 
wide by 112 in. deep, for the 
plumbing assembly. 

O Position the sink on the coun¬ 
tertop so it is centered above the 
open storage area on the left half 
of the bench. Mark and cut out the 
sink opening (See Photo E). 



PHOTO D: Install the front bottom stretcher 3 in. back from the front ends of the lower stretch¬ 
ers to position the middle support assembly. Fasten the bottom stretcher in place, then attach 
the middle support assembly to the top front stretcher and back stretchers. 
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PHOTO F: Install the back splash and side splash pieces on the coun¬ 
tertop, then fasten the countertop to the bench framework by driving 
screws through the stretchers from below and into the countertop. 

O Cut the lower shelf, side panel and back panel 
to size. Then prime and paint the countertop, lower 
shelf and the side and back panels. 

(J) Cut out and attach the shelf cleats and the shelf to 
the tall legs. Position the cleats 3 in. from the tops of 
the tall legs, drill countersunk pilot holes and attach 
the cleats with lYz-in. galvanized deck screws. Notch 
the ends of the shelf (See drawing, page 402) to fit 
around the tall legs. Install the shelf with screws 
driven through the shelf stretcher from the back. 

© Cut out and attach the back and side splashes 
to the countertop. Clamp the back splash in place 
between the notches at the back of the countertop, 
and inset it M in. from the back edge of the counter- 
top to allow for the back panel. Drill countersunk 
pilot holes up through the bottom of the countertop 
and into the bottom edge of the back splash, then fas¬ 
ten it to the countertop with 2-in. galvanized deck 
screws. Round the top front corner of each side 
splash. Clamp the splashes in place and attach with 
screws. 

© Install the lower shelf to the back and bottom 
front stretchers with 2-in. deck screws. 


PHOTO G: Fasten the perfboard side and back panels to the bench 
framework with 1^-in. galvanized deck screws. Be careful not to over¬ 
drive the screws when installing the perfboard. 


PHOTO E: Center the sink so it will hang over the storage area on the 
left side of the bench. Lay out the sink opening using the template pro¬ 
vided by the manufacturer, and cut out the sink opening. 
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©Attach the countertop assembly 
to the bench with 2-in. screws 

(See Photo F). 

© Install the perfboard back and 
side panels (See Photo G). 

Build the drawer & cart 

© Cut the drawer sides, ends, 
bottom and face to size from 34-in. 
exterior plywood. 

© Cut the plywood cart parts to 
size. To cut the angle on the cart 
sides, mark a point on each back 
edge 814 in. from the bottom cor¬ 
ner. Draw lines from each of these 
marks to the upper front corners 
(See Photo H). Cut the angles. 

© Prime all surfaces of the 
drawer and cart parts. Sand the 
surfaces and edges smooth first. 

©Assemble the drawer box. 

Apply glue to the ends of the end 
pieces, clamp the ends in place 
between the side pieces and 
assemble with 114-in. galvanized 
deck screws (See Photo I). Posi¬ 
tion the drawer bottom, using it to 
square up the rest of the drawer 
structure. Fasten the bottom to the 
ends and sides with screws. 



PHOTO H: Cut the cart’s angled sides by measuring 8^ in. along one short edge of each side 
panel. Connect this point to the top corner on the opposite edge with a straightedge. Cut these 
parts to shape. Assemble the sides, ends and bottom panel to form the cart box. 



PHOTO I: Glue and screw the drawer ends to the side pieces, driving the screws through counter¬ 
sunk pilot holes to keep the plywood from splitting. Then, fasten the drawer bottom to the bot¬ 
tom edges of this drawer frame. Use the bottom as a guide for squaring up the drawer. 


© Assemble the cart box. As with 
the drawer, the ends are fastened 
between the sides, and the bottom 
piece fastens to the bottom edges 
of the ends and sides. Use counter¬ 
sunk 114-in. screws for attaching 
the parts. 

© Paint the assembled drawer 
box and the loose drawer face, as 
well as the cart and the cart face. 
Apply two coats of exterior latex 
paint. 

© Attach the drawer face. Center 
the face on the front of the drawer 
box, flush on the ends and over- 



PHOTO J: Clamp the drawer face to the front of the drawer box so the ends of the drawer face 
are flush with the drawer sides. The face should overhang the top and bottom of the drawer by 
1 Vi in. Fasten the drawer face with lV4-in. deck screws, driven from inside the drawer. 
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PHOTO K: Install the leg assemblies to the cart box with 1^-in. screws. 
The front legs should butt against the back of the cart face. Attach the 
rear legs so they are flush with the cart back. 

hanging iVi in. on both the top and the bottom edges. 
Clamp the face in position, drill countersunk pilot 
holes and attach the face from inside the drawer with 
lM-in. galvanized deck screws (See Photo J). 

©Attach the cart face. Note that the face is not cen¬ 
tered on the cart: it overhangs Ik: in. on the left side, 

3 in. on the right side and 14 in. at the top. Hold the 
face in position with spring clamps, and screw the 
face to the cart from inside the cart box. 

©Attach the cart legs and cart leg cleats. Cut the 
cart legs and cleats to size. Fasten the cleats to the 
legs with 214-in. deck screws. Attach the legs to the 
cart with 2-in. deck screws (See Photo K). 

©Attach the casters to the legs and cleats (See 
Photo L). We used locking casters in the front so the 
cart stays in its place until you want to move it. 

Add the plumbing 

The sink is simply set loose into the countertop cut¬ 
out. It can drain either directly into a 5-gallon pail, or 
you can use a hose clamp to attach a length of flexible 
tubing to the drain tail and route it to your desired 



PHOTO L: Attach casters to the cart leg and cleat assemblies. We used 
swiveling locking casters on the front legs and fixed casters on the 
back. If you plan to fill the cart with dirt, be sure the casters are sturdy. 


location. The “faucet” is fabricated from PVC and 
metal parts (See Plumbing Parts, next page) that are 
available from any local building supply center. 

© Fabricate the PVC water supply and faucet assem¬ 
bly. Cut the three sections of straight piping to length 
with a hack saw. De-burr the cuts with a utility knife 
or emery paper. Dry-fit the PVC assembly together to 
make sure the lengths are correct. Draw an align¬ 
ment mark across the fitting and pipe at every joint 
with a permanent marker to help you make the 
proper alignments quickly, once the pieces are 
cemented together. Disassemble the pieces. 

©Build the plumbing assembly. Prepare the joint 
surfaces by scuffing with emery cloth. When you 
make the joints, wear gloves and be sure your work 
area is well ventilated. Make one joint at a time. 
Apply an even coat of PVC primer to both joint sur¬ 
faces. Spread PVC cement onto the primed surfaces, 
following the directions on the can. Quickly slip the 
fitting and pipe together. Rotate the pieces a quarter 
turn to spread the glue evenly, and hold the parts in 
place with the marks aligned for approximately one 
minute (See Photo M). 
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This plumbing system is designed to hook up 
to a garden hose for a water supply. To build 
it, you’ll need: (A) 90° elbow; (B) %-in. PVC 
pipe; (C) PVC stop valve; (D) Female adaptor; 
(E) Hose thread to pipe thread transition fit¬ 
ting; (F) Angled hose connector. 
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PHOTO M: Cut the straight pipe sections to length and dry-assemble the entire plumbing unit to 
check its fit on the potting bench. Then disassemble the PVC, prime the mating parts of each 
joint, and bond the PVC together with CPVC cement. Wear gloves when bonding the parts. 


(J) Attach the plumbing assembly 
to the bench. Position the assem¬ 
bly in the countertop notch, and 
secure the plumbing with strap 
clamps (See Photo N). 

Finishing touches 

© Seal or paint the cedar parts of 
your bench as you like. No finish 
is actually required, but the cedar 
will turn gray if it isn’t covered 
with a UV sealer. 



PHOTO N: Use strap clamps to attach the plumbing assembly to the bench. 
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Art Deco 
Hammock Stand 

A re you among the many people who would love to while away a 
summer afternoon nestled in the comfort of a hammock, but you 
just don't have two conveniently spaced trees? Well, despair no more! 
This solid hammock stand goes where you want it to —your deck, 
porch, yard or poolside. The angled uprights and feet are conveniently 
friction-fit to allow for quick disassembly and easy off-season storage. 



410 Outdoor Living —The Ultimate Project Guide 




Building time 




Tools you’ll use 


Circular saw or power miter saw 

Compass 

Jig saw 

Drill/driver 

Clamps 

Combination square 
Belt sander 

Wood rasp or coarse wood file 


Shopping list 


EH (2) 2 x 10 in. x 6 ft. pine 

□ (2) 2 x 6 > in. x 6 ft. pine 
EH (2) 2 x 6 in. x 14 ft. pine 
EH (4) 2 x 6 in. x 6 > ft. pine 

□ (2) 2 x 6 in. x 6 ft. pine 

□ (2) 1 x 4 in. x 6 ft. pine 

□ (2) 4-in. lag screw hooks 

□ Galvanized deck screws 
(Ite-, 2te-in.) 

EH Latex primer 

□ Exterior latex paint 
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Art Deco Hammock 



1V 2 " galvanized 
deck screws, typ. 


2V2" galvanized 
deck screws, typ. 


5 /i6" dia. x 4" lag 
screw hooks, typ. 


2V2" galvanized 
deck screws, typ. 


2V2" galvanized 
deck screws, typ 


Material 

Pine 


A. Leg sections 


B. Outer base 


Art Deco Hammock Stand Cutting List 


Stand 


2 V 2 " galvanized 
deck screws, typ. 


C. Base entjs 


2 m x 7M x 3112 in. 


D. Inner base 

1 

iVz x 7M x G8 in. 

■ ’ i ri »» ' f-- • ■ 

* . . , , -'k ' • " 5 - 

E. Center support 

2 

114 X 5% X 61 in. 

• ■ i . ■ t 

; r ■:> K. ; 

F. Upper support brace 

2 

m *'514 x 36 in. 

■’ ,4>V 

G. Lower support brace 

2 

x 5H x 26 in. 

'ill i 1 . ■■ iM 

’ ill’. ' :1 ’■ . - 

H. Outer supports 

4 

iVl x x 57 in. 

11 ” t;. 

1. Support trim 

due r * 

4 

34 x 3^ x 30 in. 

■fc i - n* 

■ <. i'\' "V ' U 
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SIDE VIEW 


>^ 3 " 
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5 /i6" dia. x 4" lag 
screw hooks, typ. 


5" radiused 
corners, typ. 



OUTER PIECES CENTER PIECES 


5" rad. 
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5" rad. 
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LEO SECTIONS 
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Art Deco Hammock Stand: Step-by-step 

_ .- - j -- 


Built completely from stan¬ 
dard dimension pine lumber, this 
unique hammock stand is made 
up of three sub-assemblies — one 
center support, two angled 
uprights and three legs. The foun¬ 
dation of the project is its base, 
which forms a “sandwich” around 
the uprights. Gaps in the inner 
layer of the base function as mor¬ 
tises for holding the angled 
uprights in place. The uprights 
and feet are designed to fit into 
and around the base without the 
need for mechanical fasteners. 

Build the legs 

o Cut the six leg blanks to length 
from 2 x 10 stock. 

© Refer to the Leg Sections draw¬ 
ing, page 413, to draw leg profiles 
on the leg blanks (See Photo A). 



PHOTO A: Cut six leg blanks to size. Then use a compass and combination square to lay out the 
shapes of the legs on the leg blanks. 


o Fasten pairs of leg blanks 
together. Apply moisture-resistant 
glue between each pair of leg 
blanks, and fasten the workpieces 
with countersunk 24^-in. galva¬ 
nized deck screws (See Photo B). 
Be sure to keep the screws clear of 
your layout lines. 

Q Cut the three legs to shape. 

Use a band saw or a jig saw and 
long wood-cutting blade to cut the 
leg profiles. Note: If you prefer, 
you could also cut each of the six 
leg pieces to shape before fastening 
them into pairs, but the parts will 
match more closely if they are cut 
together. Be careful not to cut the 
notch for the base too wide. The 
completed hammock stand will be 
much sturdier if the base fits 
snugly into the legs, and you can 
widen the notch slightly, if neces- 



PH0T0 B: Fasten pairs of leg blanks together with the layout side facing out. Use glue and coun¬ 
tersunk screws to attach the parts. Cut the three legs to shape with a band saw or a jig saw, 
and smooth the cut edges. 
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sary, when test-fitting the compo¬ 
nents later before final painting. 

O Fill the leg screw holes with 
wood putty or auto body filler. Sand 
the surfaces and ease the edges, 
then coat the legs with latex primer. 

Build the base 

© Cut the two outer base pieces, 
base ends and the inner base to 
length. Scribe radiused corners on 
the outer base and base end pieces 
with a compass. Then mark the 
45° angled ends on the base ends 
and the inner base. Cut the pieces 
to shape. 

O Paint the base parts with latex 
primer. Priming the parts now, 
while they are still separate and 
accessible, provides the best 
weather protection. Sand the sur¬ 
faces and edges well before apply¬ 
ing the primer. 

© Fasten the inner base to the 
one outer base piece with screws. 
Center the inner base on the outer 
base, with the bottom edges flush. 
For now, tack the inner base in 
place by driving two screws 
through it and into the outer base. 

©Attach the base ends. Note: 

The hammock stand uprights will 
friction-fit between the inner base 
and the base ends, “mortise” style. 

To guarantee enough room for the 
uprights, lay three scrap pieces of 
2x6 edge-to-edge on the ends of 
the inner base. Leave an additional 
fy-in. space to allow for ease in 
inserting and removing the angled 
uprights. With this spacing deter¬ 
mined, fasten both base ends to 
the outer base with 2k>-in. galva¬ 
nized deck screws. Remove the 2 x 
6 spacers. 



PHOTO C: Fasten the inner base and base ends to one outer base. Center the inner base on the 
outer base. Be sure to leave enough room between the inner base and base ends for the 
uprights. Use spacers and add % in. Attach the parts with 2^-in. galvanized deck screws. 



PHOTO D: Lay the other outer base piece on top of the base assembly and drive screws through 
it to attach it to the inner base pieces. Countersink pilot holes for the screws so you can con¬ 
ceal them with wood putty or auto body filler. 
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PHOTO E: Lay out and cut parts for the uprights. Each piece is angled 
to 45° on one end and has a radiused corner on the other end. A 
power miter saw will cut the angled ends accurately and quickly. 

© Complete the attachment of the inner base by 
driving in the remaining screws (See Photo C). 

© Install the other outer base piece. Lay the outer 
base in position over the base ends and inner base, 
with the bottom edges flush. Drill countersunk pilot 
holes and attach the outer base with 214-in. galva¬ 
nized deck screws (See Photo D). 

© Fill screw holes in the outer base pieces, sand the 
surfaces smooth and spot-prime the screw locations. 

Build the angled uprights 

© Cut the center supports, upper and lower support 
braces, outer supports and the support trim pieces to 
size and shape. First cut the various blanks to length, 
as specified in the Cutting List, page 412. Mark the 
radiused corners on the support trim pieces with a 
compass. All these pieces have one corner cut at 
either a 5-in. or a 3-in. radius, and the other end cut 
at 45° angle. Cut the angled ends with a power miter 
saw, circular saw or on a radial arm saw (See Photo 
E). Then cut the curved profiles with a jig saw. 

© Prime the parts for the uprights. Be sure to sand 
the curved ends and ease sharp or rough edges before 
priming. Prime all part surfaces. 



PHOTO F: Prime the parts for the uprights, and use a scrap 2 x 6 as a 
spacer to offset the outer upright parts from the center three support 
pieces. Drive screws through the outer pieces to build each upright. 


© Assemble the uprights. On your worksurface, lay 
one center support between an upper and a lower 
support brace, as shown in the Center Pieces diagram, 
page 413. Clamp a scrap 2x6 board across the sup¬ 
ports so that its lower edge is flush with the angled 
ends of the parts. Position the outer support and the 
support trim on top of the center support assembly, 
with their bottom angled ends tight against the top of 
the clamped 2x6. Drill countersunk pilot holes and 
attach the outer pieces to the center, upper and lower 
supports with galvanized deck screws (See Photo F). 
Stagger the screws so the outer pieces lock the three 
inner supports together. Unclamp the partially 
assembled upright, turn it over, and complete the 
assembly by positioning and attaching the other outer 
support and trim piece. Again, use the 2 x 6 as a 
spacer. Follow the same steps to build the second 
angled upright. 

Finishing touches 

© Before final painting, test-fit the uprights in the 
base. If the leg notches are too snug to fit around the 
base, enlarge them slightly with a wood rasp or a 
coarse file. The angled uprights may also need to be 
sanded slightly to slide easily into their mortises in 
the base, and the fit will get tighter once the wood is 
covered with paint. A belt-sander will make quick 
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work of this task. Sand the bot¬ 
toms of the uprights just until the 
uprights slide easily into the base. 

© Fill remaining screw holes, and 
spot-prime any raw wood or wood 
filler, especially those areas you 
sanded in Step 16. Topcoat the 
base and angled supports with 
exterior latex enamel paint, using 
masking tape to protect adjoining 
areas of contrasting color (See 
Photo G) . As you can see, we used 
a color scheme of grays and blues, 
to give the hammock stand a “sil¬ 
ver streak” look. But you can eas¬ 
ily substitute colors of your choice 
to suit your taste or to comple¬ 
ment other outdoor furniture. 

(J|) Install the 4-in. lag screw 
hooks 8 in. from each end of the 
base. Drill M-in.-dia. pilot holes for 
the hooks. It may help to wedge a 
wrench or a screwdriver in the 
curved portion of the hook and use 
it as a lever to twist the hooks into 
the base. 

(5) Hang the hammock. Assemble 
the uprights into the base. Install 
the hammock by stretching it from 
hook to hook with the rope run¬ 
ning between the outer supports 
on the angled uprights (See 
Photo H). The end ropes should 
be short enough so that the ham¬ 
mock hangs taut without weight. 
Note: You’ll probably need to 
adjust and retighten the hammock 
ropes as the hammock and ropes 
stretch from use. 



PHOTO G: Mask off those hammock parts that you want to paint in contrasting colors. Use wide 
tape and “burnish” the edges of the tape with your fingernail where paint colors meet to keep 
one color from bleeding into the other as you paint. Paint one color at a time and allow it to dry. 



PHOTO H: Hang the hammock. Stretch the hammock ropes over the center support on each 
upright and pull the hammock until taut. Tie off the hammock securely to the lag screw hooks. 
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Tool Tote 

K eep your workshop, craft or gardening supplies and tools close at hand with 
this portable tool tote. We've kept the design simple and straightforward, just 
the way plumbers and carpenters have built them for generations. If your handy¬ 
man pursuits find you wiring one day but framing a shed or plumbing a sink the 
next, make a tote for every task. Your tools will be collected and organized when 
duty calls. 
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Vital statistics 


TYPE: Tool tote 

OVERALL SIZE: 26L by 14H by 8%D 
MATERIAL: Pine 

JOINERY: Butt joints reinforced with glue and 
screws; pinned through-dowel in handle 

CONSTRUCTION DETAILS: 

• Dowel handle passes through holes in the end 
panels and is secured with dowel pins 
■ Holes for dowel pins in handle drilled with 
handle held against a V-block jig 

FINISH: Optional 

BUILDING TIME: 12 hours 



Tool Tote: Step-by-step 


Make the parts 

O Crosscut two 24-in. lengths of pine for the front 
and back tote panels, as well as a 22l£-in. workpiece 
for the tote bottom. 

©Crosscut two 14-in.-long pine boards for the tote 
ends. Lay out the angled portions on each end with 
a straightedge. 

©Cut the two end pieces to shape with a jig saw or 
circular saw. Clamp each workpiece to your worksur- 
face to hold it securely while you cut. 

©Drill the dowel-handle holes: Find the centerpoint 
for drilling the handle dowel hole through each tote 
end. The dowel should be centered side-to-side on the 
end pieces, in. down from the top. Clamp a scrap 
backer board beneath each end before drilling the 
holes to keep the drill bit from tearing out the 
wood as it exits. (Continued on page 421) 



PHOTO A: Clamp a backer board beneath each tote end before drilling 
the l-in.-dia. holes for the dowel handle. A backer board will keep the 
drill bit from tearing out wood as it exits the hole. 
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Tool Tote Cutting List 

Part i; No. 

A. Front/back 2 

Size 

% x IVi x 24 in. 

Material 

Pine * | 

B. 

Ends 

2 , 

3 A x /7J4 x 14 in. 

- h 

C. 

Bottom 

u 

3/4 X 7V4 X 22 Mj in 

• . 

D. 

Handle 

: l 

1 in. dia. x 26 in. 

Dowel 


V 

k 1 k 


1 




ft- 1" Dia. 


END LAYOUT 


Tool Tote 


2" drywall 
screws 


Chamfer ends of h Jl ~ 


’A" — 7 l ’/ 2 ” 

HANDLE END & PIN 
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PHOTO C: Fasten the tote ends, bottom, front and back together with 
glue and 2-in. drywall screws. Slip the dowel handle into place and 
secure it with two handle pins, glued and tapped into place. 


PHOTO B: Drill Win.-dia. holes through the handle dowel, V2 in. in from 
each end. A shop-made cradle jig with V-notches will help you steady 
the dowel while you drill. 


Drill the holes with a l-in.-dia. spade bit (See Photo 
A). Sand the holes to enlarge them slightly so the 
dowel handle will swivel. 


Make the handle 

0 Mark and crosscut the dowel handle to length 
with a jig saw. Clamp the dowel securely while you 
cut. Sand the dowel ends to form chamfers. 


O Drill a 14-in. dia. hole through the handle dowel, 
Vi in. from each end for the handle pins. You'll find 
that it's difficult to drill these holes straight unless 
you can keep the dowel from rolling while you drill. 
We built a simple cradle jig with V-notches on both 
ends to hold the dowel steady (See Photo B). Make 
the jig about 10 to 12 in. long. With the dowel handle 
in the jig, bore a hole for each handle pin. 


Assemble the tote 

0 Glue and fasten the tote ends to the ends of the 
bottom panel with countersunk 2-in. drywall screws. 


O Glue and screw the tote front and back to the ends 
and bottom. 


O Attach the handle: Slip the dowel handle through 
the holes in the tote ends. Cut two 114-in. dowel pins 
and sand the ends smooth. Spread glue on the pins 
and tap them through the holes in the handle with 
a hammer or mallet until the pins protrude evenly 
from the handle (See Photo C). 


tote organizers 

*■ . Mj, 


as is, with the center com- 

f; 

partment open for holding longer tools and supplies. 
However, smaller Items and tools will be easier to find 

iti . |'if: • i~. •> > ' £ i'o-i- ' lf ' 

if you install additional partitions inside the tote. We 
used scrap wood left over from the project to make 
individual compartments for separating wrenches, 

1 Sr- *.j '-A- •? 

chisels, snips and a drlll/driver, A strip of wood with 
a series of Vt-ln. holes drilled through it provides a 

bVf; '1. ,j. , t §■ : •?( 

handy way to store screwdrivers. Organize your tote as 
you see fit for the tools you use the most. 
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Utility Cart 

A sturdy, well-designed utility cart can make your lawn and garden work safer, 
more efficient and maybe even more enjoyable. Our cart is easy to construct 
from basic materials but rugged enough to give you years of hard-working serv¬ 
ice. The large, 14-in. wheels enable this cart to roll easily over bumpy ground, 
even while loaded to the brim with garden supplies and tools. When not in use, 
just stand it on end or lay it on its side against your garage or shed wall until you 
need it next. 
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Vital Statistics: Utility Cart 



Utility cart 


1 


?C 

•j: 


•;iV 


1 ' ir 


OVERALL SIZE: 30W by 78L by 28H 
MATERIAL: Exterior plywood, treated lumber 

.1, . 4 f •• i : J 

JOINERY: Butt joints reinforced with galvanized deck screws 


t V 


} . 




CONSTRUCTION DETAILS: 

■ Dimension lumber and exposed screws for ease of construction 

■ Notches in cart back and crossbrace for carrying tools 
- Broad wheel base for stability 

* Large wheels for ease of moving heavy loads lover uneven ground 

’ Handles cut into profiles at the ends to provide comfortable grip 

r 'H . “/ ’• ‘' k ?* j '■ 

FINISHING OPTIONS: Leave unfinished or topcoat with 

■S' V" * v * I'' ( j 

penetrating UV protectant sealer or paint if cart is stored outside 

|. C-T-'U^r * n M:” i * ]!m f <. 
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m: 

f r 
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: fH 


t i 1 m’. „r^fr ■/ 


jr 


: | ; >; 

>fl| 
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Building time 


PREPARING STOCK 
0 hours 




LAYOUT 


■2 hours 


CSS 

jQ. ;■ 


CUTTING PARTS 
2-4 hours 


ASSEMBLY 
2-4 hours 


FINISHING 

2 hours (optional) 


TOTAL: 6-12 hours 



Tools you’ll use 


w 

Circular saw 
Jig saw 
Drill/driver 
Drill press 

Right-angle drill guide 
Router with %-in. roundover bit 
Combination square 
Clamps 


Shopping list 


□ (1) 5 A in. x 4 ft. x & ft. 
exterior plywood 

□ (3) 2 x 4 in. x 8> ft. treated 
lumber 

I I Galvanized deck screws 
(1%-, 2-, 3-in.) 

□ (1) l£-in.-dia. x 36-in. 
steel rod 

G (4) ]£-in. washers 

□ (2) 14-in.-dia. wheels with 
Vfc-in. arbors 

□ (2) Cotter pins 

□ UV protectant sealer 


Utility Cart 423 
























Utility Cart 



V2"-rad. rounded 
over edges. 


1 5 /e>" galvanized 
deck screws, typ. 


V2"-dia. steel rod; 
length is based on 
thickness of wheels 


Cotter pins 


3” galvanized 
deck screws 


V 2 " washers 


14"-dia. wheels with 
V2"-dia. arbors 






Utility Cart Cutting List 


7 


Part 

A. Sides 

B. Back 

C. Front 

D. Bottom 


.5. • '.V ‘ ■ W >. ; , f _ 

No. Size Material Part No. Size Material, 

2 % x 15 x 48 in. Exterior plywood E. Struts _ 3 114 x 31-2 x 25*4 in., 1 Treated lumber 

1 % x 15 x 2514 in. " F. Handles 2 114 x 314 x 64 in. _ , " «*," ' 

1 % x 1614 x 2514 in. ' I 1 ' G. Crosspiece 1 114 x 3l4 x 27 in. _ " 

~ 1. % x 25l4 x 4114 in, I ; " H. Legs 2 114 x 314 x 13 in. f . " ‘ \ 
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Build the box 

The cart box is constructed of 
34-in. exterior plywood, which 
resists delaminating when 
exposed to moisture. The front of 
the box is angled for easy dump¬ 
ing, and the bottom is reinforced 
with three recessed 2x4 struts. 

© Cut the box sides, back, front 
and bottom pieces to the sizes 
given in the Cutting List, page 

424. Use a circular saw or jig saw 
guided against a clamped 
straightedge to cut the parts. Lay 
out all the parts on the plywood 
sheet before cutting any work- 
pieces to ensure that you will cut 
the sheet efficiently and minimize 
waste. 

© Mark and cut the four notches 
for tool handles in the top edge of 
the back piece. Refer to the 
Notches in Back drawing, page 

425, for spacing the notches. Cut 
out the notches with your jig saw 
(See Photo A). 

© Cut the three struts to length 
and attach them to the bottom 
piece. Position the front strut 1 Vl 
in. back from the front edge of the 
bottom, the center strut QVi in. 
away from the front strut, and the 
rear strut flush with the back 
edge of the bottom. Apply mois¬ 
ture-resistant wood glue to the 
struts, drill countersunk pilot 
holes through the bottom, and fas¬ 
ten the struts with 136-in. screws 
(See Photo B). 

© Lay out and cut the angled 
front ends of the side pieces. Make 
a mark along the bottom edge of 



PHOTO A: Lay out and draw four 2-in.-dia. semicircular tool notches in the top edge of the cart 
back. Cut out the notches with a jig saw. Clamp the workpiece to your bench to hold it steady 
while you make the notched cuts. 



PHOTO B: Cut and install the three struts to the cart bottom with moisture-resistant wood glue 
and 2-in. galvanized deck screws. For maximum strength, use at least six screws to fasten each 
strut to the bottom panel. 
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PHOTO C: Build the cart box. Fasten the cart back to the bottom, then 
screw the sides to the back and bottom. Install the cart front last. 
Strengthen the joints with glue when you attach the parts. 


each side piece 6H in. from one end. Draw a straight 
line from these marks to the corner of the top edge. 
Cut along these angled lines. 


0 Bevel-cut the top edge of the front piece. Set the 
base of your circular saw to 22W, and trim along 
the top edge so it will be flush when fastened 
between the angled front edges of the sides. The bot¬ 
tom edge will be hidden, so there’s no need to bevel- 
cut it to match. 


© Bevel-cut the front edge of the bottom piece. 

©Assemble the box with glue and 156-in. galvanized 
deck screws. Drill countersunk pilot holes in the 
sides, front and back. First, attach the back to the 
bottom, driving screws through the back and into the 
back strut. Next, attach the sides to the bottom and 
the back (See Photo C). Align the bottoms of the 
sides with the bottoms of the struts. The back edges 
of the sides overlap the back. Finally, attach the front 
to the bottom and sides, making sure that the angled 
edge is flush with the top edges of the sides. 


Attach the handles, legs & crosspiece 

The handles, legs and crosspiece are made of treated 
lumber. When handling chemically-treated lumber, it 


PHOTO D: Mark and cut the grip profiles on the handles. Ease the 
sharp edges on the grips by rounding them over with a router and Vi-in. 
roundover bit. 


is a good idea to protect your skin by wearing work 
gloves. Also, work in a well-ventilated area when 
cutting this wood. 


O Cut the handles to length from 2x4 stock. 


O Shape the grips on the handles. Following the 
Side View drawing, page 425, mark the grip profiles 
and cut the shapes with your jig saw. Use your router 
with a U-in. roundover bit to ease the sharp edges on 
the grips (See Photo D). This step can also be done 
with a rasp and sandpaper, or a hand-held belt 
Sander if you don’t have a router. 


Position and attach the handles. Mark the location of 
die handles on the box sides by measuring from the back 
comer up 11 in. and forward SOU in. Draw a straight line 
between these points on both sides. Drill a line of pilot 
holes 1 H in. down from these lines, and countersink the 
holes from inside the box. Position the handles so the top 
edges align with the diagonal marks on the cart. Apply 
moisture-resistant wood glue, clamp the first handle in 
place, and attach the handle with 2-in. screws. Flip the 
box over, and clamp and attach the second handle 
(See Photo E). 
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PHOTO E: Mark the locations of the handles on the cart box, and 
install the handles with moisture-resistant wood glue and 2-in. galva¬ 
nized deck screws. Clamp the handles in place as you attach them. 



PHOTO F: Clamp the crosspiece in position between the handles, drill 
countersunk pilot holes through the parts, and fasten the crosspiece 
to the handles with 3-in. galvanized deck screws. 


© Cut the legs to length, then cut the bottom ends 
of the legs at a 20° angle. Position the legs on the 
cart sides so the top ends of the legs rest against the 
bottom edges of the handles, and the back edges of 
the legs align with the bottom back corners of the 
back struts. Fasten the legs with glue and screws. 

© Cut and attach the crosspiece. Cut the crosspiece 
to length. Mark the tool-handle notches by aligning 
the crosspiece flush with the top edge of the cart 
back and tracing the profile. Cut the notches with a 
jig saw. Clamp the crosspiece in position, 12 in. from 
the upper ends of the handles. Drill countersunk 
pilot holes, and screw the crosspiece in place with 3- 
in. galvanized deck screws (See Photo F). 

Install the wheels 

Wheels can be purchased in a variety of sizes. Keep 
in mind that wheel diameter will affect the overall 
height of the cart and the length of the legs. The legs 
should be short enough so that the cart leans back 
slightly when at rest; this ensures that the legs won’t 
be snagging on the ground as you go over bumps or 
down hills. Also, larger wheels will navigate uneven 
ground much more smoothly than will small wheels. 


We found 14-in. wheels to be a convenient size and 
readily available at our local building center. 

© Locate and drill the axle holes. Mark 45° lines 
from the bottom corners of the handles using a com¬ 
bination square. Drill 14-in.-dia. axle holes through 
the handles where the lines intersect. NOTE: Be sure 
the holes clear the bottom of the center stretcher, espe¬ 
cially if you’ve modified the position of the handle, 
based on the wheels you are using for the cart (See 
Photo G). 

© Cut the axle rod to length. If your wheel hubs are 
114 in. thick, as ours were, the correct axle length 
will be 3414 in. If the hubs of your wheels are thicker 
or thinner, you will need to adjust the axle length 
accordingly. The axle needs to extend beyond the cart 
on each side % in. plus the thickness of the hub to 
accommodate the washers and cotter pins. 

© Drill holes through the axle for the cotter pins. 
Make a wooden cradle by cutting a groove into the 
face of a 8- to 12-in. piece of 2 x 4 with two passes of 
your saw set at a 45° angle. Fasten the grooved 2x4 
to a larger piece of ?4-in. scrap to serve as a clamping 
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PHOTO G: Mark locations for the axle near the bottom ends of the 
handles. Then drill ki-in.-dia. holes through each handle. A right-angle 
drilling guide will ensure straight holes. 

surface. Clamp this “cradle” to your drill press table 
to support the axle while you drill it. Drill a h-s-in.- 
dia. hole Vl in. in from the each end of the axle rod 

(See Photo H). 

© Install the wheels. Slide the axle and wheels in 
place, positioning a washer on either side of each 
wheel. Secure the wheels by inserting cotter pins 
through the axle holes and bending the ends around 
the axle (See Photo I). 

Finishing touches 

© The exterior plywood cart box and treated lumber 
parts will hold up well to the knock-about use you’re 
going to give this cart, and they require no special 
finish. However, if you’ll store this cart outside where 
it is exposed to the elements, it’s a good idea to give 
the cart a coat of primer and paint or penetrating 
wood sealer to protect the plywood parts. Otherwise, 
they could delaminate over time. Tip: Ti'eated lumber 
is often too damp to paint when you buy it. Allow the 
treated wood parts on the cart several weeks to dry 
thoroughly before painting. 


PHOTO H: Cut a V-shaped notch in a scrap of 2 x 4 to help steady the 
axle as you drill holes for cotter pins. Fasten the notched cradle to 
another scrap, and clamp the jig to the drill press table. 


PHOTO I: Install the axle, washers and wheels on the cart. Slip cotter 
pins through the holes on each end of the axle, and secure the wheels 
by bending the ends of the cotter pins around the axle. 
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Formal Garden Bench 

H ere is an attractive interpretation of the classic mahogany garden bench you've 
possibly seen in formal gardens and city parks throughout the world. Its simple 
lines are elegant and restrained, its proportions are comfortable, and its construction 
is sturdy enough to last for generations. Due to the hidden-dowel joinery and plugged 
screws, this stately bench has no exposed metal to cause unsightly mineral streaks or 
to heat up in the sun. All you see and feel is the subtle beauty of natural wood. 
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Vital Statistics: Formal Garden Bench 



TYPE; Garden bench 


,,, , .J' 1 

OVERALL SIZE: 23 V 4 D by 58 V 4 L by 35H 

R h ‘ , ‘I- '■ 

MATERIAL: Honduras mahogany 


fv 


JOINERY; Butt joints reinforced with dowels or wood screws 

CONSTRUCTION DETAILS: 

rd | 5- .• . 

• Concealed joints and fasteners refine traditional 

>; 5 ’ '.i *■ '1 j ■ 

outdoor bench design 

i' 1 I : \ ’ , ' ■' }: 

• Back slats and spacers fit into dado grooves in the back rails 

„ , .., h I , h 

■ Seat supports and braces contoured to make seat slats a 

' } > ' '' r I'.* ■' T- i- f 

more comfortable surface on which to sit 

f : ! :'.i ; TffHf j 

FINISHING OPTIONS: Penetrating JOV protectant staler or 

leavei unfinished and allow to weather ijjjaturally to gray j i 




r 

Building time 

\f Tools you’ll use 

PREPARING STOCK 


• Table saw outfitted with a dado 

1-2 hours 


blade 

LAYOUT 

3.4 hours 


■ Band saw 


• Power miter saw 

r — C <5\ CUTTING PARTS 

4-6 hours 


■ Drill press 


- Doweling jig 

assembly 


■ Drill/driver 

6-8 hours 


■ Router with %-in. roundover bit 

FINISHING 

S%=d 1-2 hours 


■ Flush-trimming saw 

- Wooden mallet 

■ Pneumatic nail gun or hammer 

TOTAL: 15-22 hours 


and nailset 


■ Clamps 


■ Combination square 


■ Trammel points or string compass 


■ Tape measure 


Shopping list 


□ (1) m x 6 in. x 6 ft. 
Honduras mahogany 

□ (2) 1% x 2 3 /4 in. x 3 ft. 
Honduras mahogany 

□ (2) 1 3 A x 2 in. x 3 ft. 
Honduras mahogany 

□ (1) l!£ x l!£ in. x 4 ft. 
Honduras mahogany 

O (1) 3 A x 2% in. x 4 ft. 
Honduras mahogany 

□ (7) 3 /4 x 2te in. x 6 ft. 
Honduras mahogany 

□ (3) 3 /4 x I’A in. x & ft. 
Honduras mahogany 

□ Fluted dowels ( 3 /fe x 2-in. 
and 5 Ae x 1l£-in.) 

□ Moisture-resistant 
wood glue 

G Flathead wood screws 

(Ife-in.) 


Formal Garden Bench 431 























Formal Garden I3ench 


3/&"-dia. x 2" 


dowel pins, typ. 



1 , /2" flathead 
wood screws, typ 


up- ^gggai _ '* *§gj 


s,~.r - '• 


Formal Garden Bench Cutting List 

Part | 

No. 

Size 

Material 

A. Back legs 

1(2 

144 x 5 % x 35 in. 

Honduras mahogany 

B. Front legs 

i 2 

1 % -x 2 % x 2314 in. 

.v -’4 H •/■>*.. V* 

C. Arm rests 

! 2 

144 x 2 x 20 in. 

V «1 ■’ 

r yb. - ' 

D. Seat supports 

! 2 : 

1 % x 2 % x 1414 in. 

■' ' J-'W > T ! •- / 

E. End stretchers 

.|2 

114 x 114 x 1414 in. 

..ir - 

F. Stretchers 

2 

1 % x 234 x< 5414 in. 


G. Braces 

2 

34 *: 2 % x 1414 in. 

: ■ : - ■ 

H. Back rails 

2 

144 x 2 x 54 ^ in. 

tl L 

i: r U 

1 . Back slats 

21 

34 x 114 x 1314 in. 

' r S , ; r 

J. Inner seat slats 

5 

, 34 x 214 x 58 in. 

■ .; ■» v : -■ • : ; ; 

K. Outer seat slats 

2 

34 x 214 . x 5414 in. 

M/k : 5 

r ‘% ' . ■ '• ,, 

L. Short spacers 

40 

$4 x 34 x 114 in. 

ii 

• ‘ T< ;, , -'H' 


M. Long spacers 


■' L •' ^ i 


<=^D 

<==3). 


W-dia. x J t/2" 
dowel pine, typ. 


m J 

, ■ 

. <*=>' 

' —7 
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Formal Garden Bench: Step-by-step 


This bench is built entirely of Hon¬ 
duras mahogany, a very dense, 
finely-grained wood that has excel¬ 
lent natural durability in outdoor 
settings and needs no finish. In 
order to get 134-in.-thick stock for 
this project, you’ll likely have to 
buy $4 (2-in.) stock and plane it 
down to final thickness. 

Build the leg assemblies 

© Make the back legs. Refer to 
the Back Legs drawing, page 433, 
to draw the back leg profiles onto 
134-in. mahogany stock. Cut out 
the legs on your band saw (See 
Photo A). Sand the cut edges. 

e Make the arm rests. Cut 
blanks to length and width. Bevel- 
cut the back ends to 10° and cut 
the top front corners to a 34-in. 
radius. Rout a 14-in. roundover on 
the top edges of the arms using a 
router and roundover bit. 

e Make the seat supports. Again, 
cut the blanks to length and width 
from 134-in. stock. Then mark the 
32R:-in.-radius arc on the top of 
the blanks with trammel points or 
a string compass, and cut out the 
profiles on a band saw. 

© Cut the front legs and end 
stretchers to length and width. 

© Mark the dowel locations. Lay 
the parts for the leg assemblies in 
place on a worksurface and clamp 
them together. Mark pairs of 
dowel hole locations across each 
joint to use as drilling references 
(See Photo B). 



PHOTO A: Lay out and cut the back legs. A band saw works best for making uniform cuts in thick 
stock, like this mahogany. Feed the workpieces slowly through the blade, steering from both the 
side and the back to follow your layout lines. 



PHOTO B: When all the pieces of the leg assemblies have been cut, shaped and sanded, position 
the parts and dry-clamp them together. Draw pairs of short lines across each joint to mark for 
drilling dowel holes. 


434 Outdoor Living — The Ultimate Project Guide 

















G Drill the dowel holes. Note that 
the dowels in the end stretchers 
are smaller than the others (§46 x 
\Vi in.), because the proportions 
of these stretchers are smaller. 

Use a doweling jig as a guide 
(See Photo C), and drill the holes 
14 in. deeper than necessary in 
order to provide a little clearspace 
in the ends of the holes for glue. 

O Build the leg assemblies. Set 
aside the arms, which will be 
attached later. Insert glue-coated 
fluted dowels into the ends of the 
seat supports and the end stretch¬ 
ers. Drop a generous spot of glue 
into the dowel holes in the legs, 
and spread a thin layer of glue 
onto the mating surfaces of the 
wood. Clamp-up both leg assem¬ 
blies (See Photo D), using wood 
cauls to protect the leg surfaces 
from being marred by the clamps. 

Build the seat assembly 

© Make the stretchers and 
braces. Cut all the pieces to 
length, then mark the 3214-in.- 
radius arc profiles on the braces 
and cut with a band saw. Sand the 
cuts smooth. 

o Mark and drill the %-in.-dia. 
dowel holes. On the stretchers, 
mark the centerlines of the brace 
positions using the Front View 
drawing, page 433. Mark center- 
lines on the ends of the braces as 
well, from edge to edge. Mark 
matching dowel locations on the 
ends of the braces and the inside 
faces of the stretchers. Use a dow¬ 
eling jig to drill the pilot holes. 

(E) Build the seat assembly. 

Spread glue on the dowels and 
insert them into the braces. 

Spread glue onto the mating wood 
surfaces as well. Fit the stretchers 
and braces together, and clamp up 
the assembly. Before the glue sets, 



PHOTO C: Disassemble the clamped-up leg assemblies and extend the dowel reference lines 
across the ends of the workpieces. Drill holes with a doweling jig. Mark the bit depth with tape. 



PHOTO D: Insert glue-covered dowels into the seat supports and stretchers, then coat the ends of 
the mating parts with glue and assemble the leg assemblies. Pull the joints tight with clamps. 



PHOTO E: With the dowel joints of the braces and stretchers glued up, clamp the seat assembly 
and check for square by measuring the diagonals. Adjust as needed by repositioning the clamps. 
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PHOTO F: With a %-in.-wide dado blade installed on your table saw, set the height to % in. and 
machine a groove, end to end, into one edge of both back rails. These will be the channels 
that accept the back slats and spacer blocks. 



PHOTO 6: A power miter saw makes quick work of cutting the back slats to a consistent length. 
Clamp a stopblock to the saw fence 13% in. from the blade, and cut the slats. 


check the seat for square (See 
Photo E) by measuring corner-to- 
corner. If the diagonals are not 
equal, the assembly is out of 
square. Realign the parts by 
adjusting the clamps. 

Build the back assembly 

0 Make the back rails. Cut the 
rails to length from lM-in. stock. 
Set up your table saw with a dado 
blade, and cut a 34 x 34-in. groove 
down the center of one edge of 
both rails (See Photo F) to accept 
the back slats and spacers. 

® Make the back slats. Rip the 
slat stock to width on the table 
saw. Then clamp a stopblock to the 
fence of a power miter saw and 
use it as an index to crosscut all 
the slats to exactly the same 
length (See Photo G). 

(£)Make the short spacers. Rip a 
piece of % x 34-in. stock at least 
6 ft. long. Crosscut the short spac¬ 
ers to length on the miter saw. 

© Install the slats and spacers 
in the bottom rail. It works best 
to start with the center slat and 
work toward the ends; this way, 
even if there are slight discrepan¬ 
cies in lengths of spacers or widths 
of slats, the end spaces will be 
equal and the slats will be accu¬ 
rately centered in the completed 
back assembly. Begin by measur¬ 
ing and marking the centerlines 
on the faces of the top and bottom 
rails. Stand the bottom rail on its 
edge, and lay a bead of wood glue 
along the bottom and sides of the 
groove. Apply a light coat of glue 
around the end of the center slat, 
and insert it into the groove at the 
center of the rail. Apply glue to the 
surfaces of two spacers, position 
one on each side of the first slat, 
and tack them in position with pin 
nails or finish nails. If you ham- 
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mer the nails rather than install 
them with a pneumatic nail gun, 
recess the nailheads with a 
nailset. Install the remaining slats 
and spacers similarly (See Photo 
H). When you come to the end of 
the rails, measure, cut and insert 
the four long spacers. 

©Install the top rail. Lay a bead 
of glue onto the bottom and sides 
of the rail’s groove. Position the 
rail over the ends of the slats and 
clamp lightly in place so you can 
still adjust the slats slightly if 
needed. Apply glue to the spacers 
and insert them between the slats 
(See Photo I), tacking them in 
place with nails. After all the spac¬ 
ers have been installed, check the 
back assembly for square. Clamp 
the assembly until the glue dries. 

© Clean up any dried glue that 
squeezed out of the joints with a 
sharp chisel. 



PHOTO H: Locate the position of the center seat slat in the bottom rail. Working from the middle 
toward each end, secure the slats and short spacers in the bottom rail with glue. Nail the spac¬ 
ers in place. We used a pneumatic nail gun and pin nails. 


Assemble the bench 

© Drill dowel holes for connecting 
the three sub-assemblies — legs, 
seat and back. Refer to the Side 
View drawing, page 433, for orient¬ 
ing the back and seat on the leg 
assemblies. Drill pairs of %-in.-dia. 
holes for dowels to connect the 
back rails and seat stretchers to 
the bench legs. Dry-fit the bench 
together with dowels to check the 
fit of the parts. Then disassemble 
the sub-assemblies. 

© Make the seat slats. Cut the 
inner and outer slats to length, 
and ease the edges on one face of 
each slat with a router and M-in. 
roundover bit. Measure and mark 
the centerlines of the attachment 
screws. Drill pilot holes along the 
guidelines that are counterbored 
% in., in order to install wood 
plugs above the screw heads. 



PHOTO I: Attach the top rail to the back assembly by applying glue along the three inside faces 
of the rail’s groove and clamping. Install spacer blocks between the slats on this rail as well. 
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PHOTO K: Mount a %-in. plug cutter in your drill press to cut wood 
plugs for the screws. Cut about 56 plugs into the face grain of a length 
of mahogany. Bore the plug cutter Vi in. deep into the wood. 

(£) Attach the rear slat to the back stretcher of the 
seat assembly. Install it so the front edge of the slat is 
flush with the inside edge of the back seat stretcher. 
This slat needs to be fastened now before the back 
assembly is installed. Otherwise the back will 
obstruct drill/driver access to drill and install screws. 

© Assemble the bench. Lay one end assembly on 
the floor. Put a spot of glue in the dowel holes. Insert 
glue-coated, fluted dowels into the ends of the back 
rails and seat stretchers, spread a thin layer of glue 
onto the mating surfaces of the joints, and position 
the back and seat on the end assembly. Apply glue to 
the remaining dowels and insert them into the other 
end of the rails and stretchers. Slip the other end 
assembly in place (See Photo J), and clamp the 
bench structure together. 

0 Attach the remaining seat slats. Fasten the slats 
in place with countersunk 114-in. flathead wood 
screws. Use a §l6-in. spacer to ensure uniform gaps 
between the inner slats. 


PHOTO J: After the rear seat slat has been attached, lay a leg assembly 
on the floor and set the back and seat into position. Then set the other 
leg assembly in place. Use glue and dowels in all the joints. 


PHOTO L: Trim all the plugs to 7 A6 in. long in one operation by cutting 
along the face of the plug area using a band saw. Doing so will release 
the plugs. 
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© Cut the screw plugs. You’ll 
need approximately 56 wood 
plugs. Make them by mounting a 
plug cutter in your drill press and 
boring into the face grain of a sin¬ 
gle piece of mahogany stock (See 
Photo K). After boring for the 
plugs, cut along the mahogany 
slab 746 in. in from the board’s face 
with a band saw to cut the plugs 
free (See Photo L). 

© Install the plugs with glue, 
using a small brush. Insert plugs 
into the counterbores and seat 
them by tapping gently with a 
wooden mallet. When the glue 
dries, trim the plugs with a flush- 
cutting saw (See Photo M) and 
sand the plug areas smooth. 

© Attach the arm rest to the arm 
assembly. Insert glue-coated dow¬ 
els into the arm rest, apply a thin 
layer of glue to the mating sur¬ 
faces of the wood, and install the 
arm rests (See Photo N). 

Finishing touches 

0 Go over the entire bench with 
sandpaper to smooth all surfaces. 

© You may apply UV-protectant 
sealer if desired. However, Hon¬ 
duras mahogany is usually left 
unfinished, as it weathers to a soft 
gray color that blends with natu¬ 
ral garden settings. 



PHOTO M: After the glue dries, trim the plugs with a flush-cutting saw. Given the cup in the seat, 
use a flexible blade saw that can adjust to the contour of the slats. Be careful not to mar the 
seat slats as you trim against them. 



PHOTO N: Glue dowels into holes drilled previously in the arm rest. Coat the mating surfaces with 
glue, then attach the arm rests to the end assemblies and tap into place with a wooden mallet. 
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Index Part 1 

Landscape Structures & Decks 


A 

Angle brackets, 107 
Angled joist hangers, 107, 137 
Aquatic plants, 56-57 
Ashlar ( See Cut-stone) 

Auger, gas-powered 
(See Gas-powered auger) 


B 

Backfilling, 33, 39, 65-68, 75 
Balusters, types of, 153 

Basketweave pattern, 
for decking, 107 
for pavers, 25 
Batter (See Setbacks) 
Batterboards, 112-116 
Beam saddle, 128 
Beam size, for decks, 103 
Benches, built-in, for decks, 
98, 99, 159 

Benches, posts for, 141 
Bog plants, 56-57 
Brickset, 64 
Building codes, 19 

for deck stairs, 142-143 
for decks, 117 
for fences, 76 
for railings, 150, 153 
for water gardens, 47 
Built-in benches, 151 
Buried lines, 19, 118 


C 

Cantilevered decks, 127 
Cap blocks, 67 
Cattails, 56 
Cedar bark chips, 41 
Cedar deck boards, 106 
Circular saw, 

angled cuts with, 136 
cutting notches with, 134-135 
cutting siding with, 124 
masonry blades for, 39, 64 
trimming deck boards with, 140 
trimming posts with, 86 
Cobblestones, 13, 25 
Codes (See Building codes) 
Combination square, 141 
Compactible gravel, 18, 23, 36-37, 60, 
63, 70-71, 75, 85, 119-120 
Composite deck boards, 106 
Concentric square pattern, 
for decking, 109 

Concrete blocks, hollow core, in 
landscape building, 58 
Concrete footings, crowning, 121 
Concrete forms, tubular, 106, 117 
installing, 118-121 
Concrete water gardens, 44 
Concrete, 


crowning, 86 
curing, 120 
for deck posts, 106 
for setting posts, 86 
purchasing, 117 
ready mix, 117, 120 
scheduling delivery of, 117 
screeding, 120 
stamping, 20-21 
Construction adhesive, 67 
Coping stones, 46-47, 51-52 
choosing, 52 
mortar for, 51 -52 
Cross-braces for gates, 90, 92 
Crowning, patio subbase, 30 
Cut-stone retaining wall, 60 
Cypress mulch, 41 


D 

Deadmen, in wall construction, 60, 75 
Deck boards, 

warped, 139-140 
trimming, 140 
types, 106 
Deck frame, 

anatomy of, 127 
options for joinery, 128-129 
Deck hardware, 106-107 
Deck posts, 

cutting, 134-135 
installing, 134-137 
marking locations for, 114,116 
notching for beams, 134 
set in concrete, 118 
Deck stain, 161 
Deck screws, 107 
Deck sealer, 161 

Deckbuilding: an overview, 110-111 
Decking patterns, 108 109 
Decking, 

characteristics of, 138 
drivers for attaching, 139 
how to install, 139-140 
installing around posts, 141 
options for, 106 
Decks, 

anatomy of, 101 
arbors for, 98, 99 
beams for, 101 
benches for, 98, 99, 159 
building codes for, 117 
cantilevered, 127 
decking for, 102, 138-141 
decking patterns, 108-109 
designing, 100 to 109 
drawing plans for, 102-103 
elevation drawing, 103 
examples of, 10-14, 96-99 
fascia for, 149 
fasteners for, 106-107 
floorplan for, 102 
framing sequence, 126 
ground-level decks, 104 
joists for, 101 
privacy screens for, 97 
finishing, 160-161 
footings for, 100, 101, 117-121 
floating, 97 
framing for, 126-137 


layout, 112-116 
ledgers for, 101, 122-125 
lumber for, 106 
multi-level, 104 
posts for, 101 

railings and accessories, 150-159 
retaining walls with, 98 
second-story, 104 
skirting for, 158 
spans and spacing chart, 103 
stairs for, 142-149 
tools for building, 105 
walk-out, 104 
Decorative rock, 18 
Diagonal braces, 131, 132 
Dog-eared fence panel, 79 
Drain pipe (See Drain tile) 

Drain tile, 65, 60, 75 
Drainage rock, 64-66, 74, 75 
Drill bit extension, 71 
Drill/driver types, 139 
Duckweed, 56 


Edging, 19 

Edging, options for, 40-41 
Elevation drawing for deck, 103 
Excavating for flagstone patio, 36 
Excavating for water gardens, 48-49 
Excavating, general, 17 
Extension cords, GFCI, 19 
Extension cords, in layout, 48 
Exterior wood stain, 81 
Eyebolt, 89 


F 

Falls (See Waterfalls) 

Fascia for deck, 149 
Fasteners for decks, 106-107 
Fence boards, 

attaching, 88-89 
cutting, 88-89 
Fence hangers, 82, 87 
Fence panels, prefabricated 
cutting, 92 
installing, 92-93 
making gates from, 92-93 
styles of, 77-79 
Fence posts, 
cutting, 86 

cutting dadoes in, 80, 82 
holes for, 84-85 
setting, 84-86 
trimming, 86 

Fences 

anatomy of, 80 
codes for, 76 
designing, 76-82 
examples of, 13-15, 77- 79 
framework of, 80 
laying out, 84-85 
materials for, 80 
post caps for, 80 
setback for, 80 
skirt boards for, 76 
stick built, 84-89 
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tools for building, 82 
trees and, 87-89 
Fern, water, 56 
Filters, water, 53 
Finishes, for decks, 160-161 
Finishing decks, tips for, 160 
Fish, for water gardens, 56-57 
Flagstone patio, 

designing, 34-36 
excavating for, 36 
installing, 36-39 
slope for, 36 
subbase for, 36-37 
Flagstone, about, 34-35 
Flagstones, 

arranging, 35 
buying, 35 
cutting, 37-39 
estimating, 35 
gauged, 35 

joints between, 37-38 
setting, 37-39 
Flashing, 107, 123, 124 
Floorplan for deck, 102 
Footings, for decks, 100-101, 117-121 
Fountains (See Water fountains) 
Framing decks, 126-137 
Frost line, 117 


G 

Garden hose, in layout, 28, 42 
Garden ponds (See Water gardens) 
Gas-powered auger, 19, 84, 119 
Gate hardware, 
installing, 91 
types of, 81 
Gates 

cross-braces for, 90 
examples of, 77, 78 
from prefab panels, 92-93 
hanging, 91 
how to build, 90-91 
tools for building, 82 
Gauged flagstones, 35 
GFCI extension cords, 19 
Goldfish, 56-57 
Gothic-style fence, 79 
Gravel, compactible (See 
Compatible gravel) 

Gravel, pea (See Pea gravel) 
Ground cover, as joint filler, 38 
Gussets, 129 


H 

Half-blocks, 65, 67 
Hand saw, finishing cuts with, 145 
Handrails, for deck stairs, 151, 157 
Hardware, deck, 106 
Herringbone pattern, 
for decking, 108 
for pavers, 25 

Huckleberry picket fence, 79 
Hyacinth, water, 56 


Interlocking block retaining wall, 
cross-section of, 60 
Interlocking blocks, 
cutting, 64 
installing, 62-66 
joints for, 65-67 
leveling, 64 

retaining wall, cross-section of, 60 
setting, 64-65 
types of, 61 

Interlocking pavers (See Pavers) 

Iris, water, 56 


J 

J-bolt, 118, 106, 120, 131 
Jig saw, 90, 141 
Joints, 

between flagstones, 37-38 
between pavers, 31 
Joist hangers, 107, 129, 133, 136 
Joist locations, laying out, 124-125 
Joist spacing, for decks, 101 
Joist spans, for decks, 101 
Joist straps, 129 

Joists, installing on deck, 134-136 


K 

Kitchen centers, for decks, 152 
Kneeling board, 37 
Koi, 56-57 


L 

Lag bolts, 106, 128 
Lag screws, 106, 128 
Landscape edging, 19, 36-37 
cross-section of, 41 
installing, 42-43 

Landscape fabric, 19, 23, 29-30, 36-37, 
42-43, 57, 60, 65-67, 73-74, 130 
Landscape spikes, 29-30, 73, 75 
Landscape timber retaining wall, 
cross-sections of,60, 75 
landscape timbers, 61 

building planting beds with, 69-74 
characteristics of, 70 
cutting, 70 
leveling, 70-71 
rough hewn, 59 
weep holes in, 73 
Lap-siding walls, 
anatomy of, 123 
attaching ledger to, 123 
Lattice panels, for skirting, 157 
Lattice-top fence panel, 79 
Layout for decks, 112-116 
Ledger boards, 97, 122-125 

attaching to lap siding, 123 
attaching to masonry, 123 
attaching to stucco, 123 
locating, 123 
sizing, 122 
Lettuce, water, 56 
Lillies, water, 56-57 
Limestone, 35, 41 


Line level, 26. 115 
Livestock, for water gardens, 56-57 
Loose fill, 40-43 
Loose-fill walkway, 
laying out, 42 
installing, 42-43 
tools for, 43 
Lotus, 56 

Low-pressure sprayer, 161 
Lumber, 

as edging, 41 
buying, 106 

M 

Machine bolts, 106 
Masonry blade, for circular saw, 

39, 64 

Masonry saws, 31 
Masonry sleeve, 123 
Masonry walls, 

anatomy of, 123 
attaching ledger to, 123 
Miter saw, power, 89, 155, 161 
Mortar joints, curing, 38 
Mortar mix, 38 

for coping stones, 51-52 
for paver joints, 33 
Mortar, working with, 51 
Mortared stone retaining walls, 60 
Multi-level decks, 104 


N 

Nail gun, pneumatic (See Pneumatic 
nail gun) 

Nailing strips, 158 
Nails, galvanized, 106 
Ninety-degree repeat pattern, for 
decking, 109 


O 

Off-set diamond style (pavers), 25 
Organic matter, as loose fill, 40-41 


P 

Paint sprayer, 89, 93 
Paint, exterior, 81 
Patios, 20-42 

designing, 20-25 
laying out, 26-27 
slope for, 26-27, 29 
Paver edging, 23 
installing, 28-30 
Paver patio, anatomy of, 23 
Paver patios, how to install, 26-30 
Pavers, 

about, 22 

as edging, 41 

border, 32 

casting, 20-21 

cutting, 31-32 

filling joints between, 33 

laying, 30-32 

leveling, 31 -32 

patterns for setting, 25 

styles of, 25 

tools for setting, 23 
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Pea gravel, 18, 49-50 

Pier footings, precast, 100, 106, 117 

Posts, for decks, 101 

Pipe, 

as deck railing, 152 
as spacers, 29-30 
to stabilize fence, 88 
Planter box, for deck, 151 
Planting beds 
designing, 69 
examples of, 10, 12, 68 
in landscape design, 58-59 
laying out, 70 

with landscape timbers, 69-74 
Plants, for water gardens, 56-57 
Plate vibrator, 19, 28, 33 
Platform deck, anatomy of, 101 
Plumb bob, 116, 120 
Plywood gussets, 129 
Plywood nailers for stairs, 145 
Pneumatic nail gun, 88, 89, 132 
Pond liners, flexible, 44-52 
cross-section of, 47 
installing, 48-52 
sizing, 47 
subbase for, 48-50 
Pond liners, rigid shell, 44-45, 47 
Ponds (See Water gardens) 

Portland cement, 23, 37 
Post anchors, 107, 118, 133 
Post caps, 

for fences, 80 
for railings, 153 
Post level, 85 
Post size, for decks, 103 
Posthole digger, 84 
Posts, trimming, 155 
Preformed shell liner (See Pond liners, 
rigid shell) 

Pressure-treated deck boards, 106 
Pumps, 53-55 

PVC pond liners (See Pond liners, 
flexible) 


Q 

Quartz, 40 
Quartzite, 35 


R 

Railing post caps, 153 
Railings for decks, 150-158 

building codes for, 150, 153 
designing, 150-153 
examples of, 151-152 
installing, 154-157 
Railroad ties, 69 

Raised planting beds (See Planting 
beds) 

Rebar, 

cutting, 72 

for joining timbers, 71-73, 75 
for reinforcing concrete, 117 
Recirculating pumps, 55 
Reference lines, in layout, 29 
Reinforcing rod (See Rebar) 
Retaining walls, 

cross-sections of, 60 


design and construction, 60-61, 
63-68 

examples of, 11, 59, 60, 75 
in landscape design, 58 
setback of, 60 
terracing, 61,63 

Rigid-shell pond liners, 44-45, 47 
River rock, 18, 40-41 
Rock, decorative (See Decorative rock) 
Rock, river (See River rock) 

Rock, trap (See Trap rock) 

Rubber pond liners (See Pond liners, 
flexible) 

Running bond pattern, 23, 24 
Running stack pattern, 25 


S 

Safety, 19 
Sand, 18, 23 

as base for flexible liners, 48-50 
screeding, 30, 36-37 
Saws, masonry, 31 
Screeding concrete, 120 
Screeding sand, 30, 36-37 
Seat boards, for deck benches, 159 
Sedimentary stones, 35, 60 
Setback 

for fences, 80 

for interlocking blocks,60, 62 
for timber retaining wall, 75 
from property lines, 19 
in retaining walls, 60 
Shadowbox fence, 79, 84, 88 
Site preparation, general, 17 
Skirt boards, for fences, 76 
Skirting, for decks, 158 
Slate, 35 
Slope, 

for drain tile, 65 
for flagstone patio, 36 
for paver patios, 26-27, 29 
Sod kicker, 19, 27, 42, 63 
Sod, laying, 33, 67-68 
Spans and spacing, 
for decks (chart), 103 
Split-octagon style (pavers), 25 
Squaring layout lines, 114-115 
Stain, exterior, 81 
Stair stringer brackets, 146 
Stairs, for decks, 142-149 
baluster options, 153 
box-style, 147 
building codes for, 142-143 
guidelines for, 142-143, 147 
handrails for, 153, 157 
rise-to-run ratio, 142-143 
stringers for, 143 
stringer brackets for, 146 
Stick-built fences, 
definition, 83 
how to build, 84-89 
Stockade fence, 79 
Stocking water gardens, 56-57 
Story pole, 27-28, 119 
Stucco walls, 

attaching ledger to, 123 
anatomy of, 123 
Subbase 

crowning, 30 


for deck posts, 119-120 
for drain tile, 65 
for fence posts, 85 
for flagstone patio, 36-37 
for flexible pond liners, 48-50 
for paver patio, 17, 23, 27-29 
for retaining walls, 63-64 
Submerged plants, 57 
Submersible pumps, 53 
Swales, 61 


T-Strap, 107, 128, 129 

Tamper, power (See Plate vibrator) 

Tamping, by hand, 36, 63 

Terracing, 61, 63 

Timbers (See Landscape timbers) 

Trap rock, 18 

Tube forms (See Concrete fonns, tubular) 
Turnbuckles, 88-89 


w 

Walkways, 20-42 
designing, 20-25 
examples of, 21 
loose-fill, building, 40-43 
Wall height, 58 
Wall structures, 58-75 

excavating and grading for, 

58,62-64 

tools and materials for, 61 
Walls, retaining (See Retaining walls) 
Water filters, 53 
Water fountains, 53, 55 

choosing pumps for, 55 
spray fountains, 55 
statuary fountains, 55 
Water gardens, 

choosing site for, 47 
code restrictions, 47 
concrete, 44 
depth of, 47 
designing, 44-48 
estimating water volume of, 50 
examples of, 10, 11, 15, 45 
excavating for, 48-49 
livestock for, 56-57 
plants for, 56-57 
stocking, 56-57 
Water, testing quality of, 57 
Waterfalls, 

anatomy of, 54 
designing, 54-55 
installing, 54-55 
options for, 54-55 
pumps for, 53 

Weed growth, inhibiting, 19 
Weep holes, 73 

Wood preservative, applying, 81 

Wood sealer, 87 

Worksite organization, 112 


z 

Zig-zag style pavers, 25 
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Index Part 2 

Yard & Garden Structures 


A 

Aggregates, 171 
Air compressor, 169 
Arbor/Trellis project, 243-251 
cutting list for, 245 
lay out for, 248 
plans for, 244-247 
Arch, creating with wood, 
218-221 

Auger, gas-powered, 
digging post holes, 187 
one-man, 169 
two-man, 169 
Aviator snips, 168 


B 

Balusters, use for rails, 240-242 
Bark, as a loose-fill, 171 
Battens, 195-199, 200, 204-205, 209, 295 
Batter boards, 

foundation form creation and, 285-287 
lay out and, 185-188, 229, 284 
positioning posts with, 187 
Birdsmouth, 310-311 
Bricklaying technique for 
creating wood arch, 218-221 
Bridge project, 233 
Building codes (See Codes, building) 
Building inspection, 164-165 
Building materials, 
shopping for, 165, 170, 172, 174 
Building paper, 299-300 
attaching, 200-202 
Building permit, 284 
Bull float, 288 
Buried lines, 166 


C 

Cap rails, 204-226 
Caulk gun, 168 
Cave molding, 250 
Chamfer, 

on hand rail, 240-241,250-251 
Circular saw (See Saws, 
circular) 

Clamshell, 169, 248 
Codes, building, 165, 166 
Cold frame project, 262-267 
cutting list, 263 
kit, 262 
plans for, 263 
Combination square, 168 
Composting pen project, 254-261 
cutting list, 254 
instructions for building, 
257-261 

plans for, 255-256 
use of, 260 
Compressor, air, 269 
Concrete, 


buying options, 173 
curing, 290 
estimating need, 172 
mixing yourself, 173 
ready-mix, 173 
uses for in structures, 172 
Concrete piers, precast, 170 
Concrete slab, 
as a foundation, 284 
pouring, 287-290 
Concrete tube forms, 170, 172 
Control joints, 287, 289, 290 
Comer brackets, cutting, 206-207 


D 

Dado-blade, 

use for cutting half-laps, 240 
Darby, 288 
Decking, 
finishing, 242 

installation of, 192-195, 242 
notching to fit around posts, 193-215 
Door, hanging, 278-279, 314 
Door jamb, 

creating headers for, 310-312 
cutting, 310, 313 
locating for tool shed, 309 
Dowel supports, 267 
Drill, 

corded, 268 
cordless, 268 

Drill bits, options for installing decking, 
194 

Drip edge molding, 299-300 
Driver, cordless, 168 
Driver bits (See Drill bits) 

Dust mask (See Masks) 


E 

Ear inserts, 167 
Ear muffs, 167 
Earplugs, 167 
Ear protection, 167 
Extension cord, 
GFCI-protected, 167 
Eye protection, 167 


F 

Face shield, 167 
Fascia, 199-200, 297-298 
Fasteners, choosing appropriately, 170 
Fencing staples, 259 
Filler blocks, 197-198 
Finishing materials, 
choosing appropriately, 174-175 
Finishing structures, 174 
Floating, 290 
Flooring, 
attaching, 309 
concrete, 172 
cutting sheathing for, 309 
Footings, 

options for creating, 170 
tools for digging, 169 
Forms, for concrete, 170, 172, 286-287 


Foundations, 284 
Framing square, 168 
Frieze boards, 206-207 


G 

Gable overhang, 198 
Gas lines, locating, 166 
Gateway project, 213-232 
cutting list, 215 
plans for, 214-227 
Gazebo project, 1 78-212 
cutting list, 181 
plans for, 214-227 
site lay out, 185-188 
GFC1 (See Ground Fault Circuit 
Interrupters) 

Glasses (See Safely glasses) 

Glazing, 276 

Glue-lamination bending, 218 

Goggles, 167 

Gravel, 

compactible, 171 
pea,171 

Greenhouse project, 268-279 
roof frame, installation of, 275 
wall structure, erection of, 272-275 
Ground Fault Circuit Interrupter, 167 
Gussets, 196 


H 

Half-laps, cutting of, 240 

Hand maul, 168 

Hand saw (See Saws, hand) 

Hand tools, 

for use in outdoor building, 168 


I 

Inspection, building, 164-165, 166 


J 


Joist, 

hanging, 190-192 
rim (See Rim joists) 

Joist framework, 238-239 308-309 
Joist hanger, installation of, 190 


K 

Keystone block, 218-219 
Kits, 

cold frame (See Cold frame kit) 
greenhouse (See Greenhouse) 
prefabricated structures, 165 
Kit-built shed (See Shed, kit-built) 


L 

Ladder, safety ratings for, 167 
Landscape bridge project, 233 
cutting list, 235 
instructions for building, 
238-242 
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plans for, 234-237 
Lap joints, 223-226 
Level, 

carpenter's, 168 
line, 168, 186, 287 
spirit, 168 
Locating, 
buried lines, 166 
site for structure, 166 
Loose-fill choices, 171 
Lumber, 

choosing appropriately, 170 


M 

Masks, 167, 258 
Mason's string, 

creating foundation form with, 
285-287 

site lay out with, 185-188, 229, 284 
Materials, building (See Building 
materials) 

Mesh, metal, 258-259 
Miter saw, power, 168 
Mixers, for concrete, 173 
Mortise-and-loose-tenon joints, 221 - 
222,231 

Mulch, as a loose fill, 171 


N 

Nail gun, pneumatic (See Pneumatic nail 
gun) 

Noise Reduction Rating, 167 
NRR (See Noise Reduction Rating) 


O 

Outdoor building, 
guidelines for, 166 


P 

Paint, 174 175 

Particle mask, (See Masks) 

Pattern following bit, 225 
Pea gravel (See Gravel, pea) 

Permits, 164-165, 166 
Piers, precast concrete, 170 
Plate vibrator, 169 
Platform construction, 311 
Plumb cuts, 310-311 
Plumb line, use in marking post holes, 
186 

Plumb bob, 168 
Plumbing, locating buried, 166 
Pneumatic nail gun, 169 
Polycarbonate panels, 262, 276 
attaching, 276-279 
Post caps, 232 
Post holes, 
digging, 188, 248 
rocks and, 187 
roots and, 187 
tools for digging, 169 
undercarriage to locate site, 

308-309 


Posts, 

constructing, 257-259, 308 
erecting, 189-190,239-240 
trimming, 195-196 
Power lines, locating in planning a 
structure, 166 
Power saws (See Saws) 

Power tools, for use in outdoor building, 
168 

Prefabricated structure kits, 165 
Preservatives, 175 
Purlins, 248-249 


R 

Rafters, 

attaching, 249, 310-312 
cutting, 196-197 
Railings, 

creating, 204, 240-242, 250 
mounting, 204-206, 240-242, 250 
Reciprocating saw (See Saws, 
reciprocating) 

Respirator, 167 

Ridge cap shingles, 203, 300-301 
Rim joist, 
cutting, 191-192 
installation of, 191-192 
Rise-to-run ratio, 207 
Rocks, 171 

digging post holes and, 187 
Roll roofing (See Roofing, roll) 

Roof, 

attaching, 296-301 
constructing, 200-203 
covering, 312-313 
framing, 310-312 
sheathing, 297-299 

Roof supports, installation of, 195-200 

Roofing, roll, 314 

Roots, 

digging post holes and, 187 


S 

Safety, 

building outdoors and, 167, 258 
power and, 167 
Sand, 171 
Saws, 

circular, 168 
hand,168 
miter, 168 
power, 168 
reciprocating, 168 
table, 168 
Screeding, 288 

Screen door, installation of, 212 
Screen frames, 258 
Screens, removable, 208-212 
Sealers, 174 
Shaping of, 
beams, 248 
rafters, 248-249 
trellis, 248-249 
Sheathing, 
attaching, 200 
cutting, 200 

Shed, kit-built, project, 282-302 


Shingles, installing, 

201-203, 299-301 
Siding, attaching, 312 
Site, selection of, 164, 165 
Slabs, concrete, 172 
Socket wrench, 168 
Sod kicker, 169 
Soffit, 296-297 
Soffit nailers, 297-298 
Speed square, 168 
Squaring method for lay out, 185 
Stain, 174-175 

Stairs, construction of, 207-208 
Stake-and-post-anchor 

hardware, 229-230 
Steps (See Stairs) 

Striking off (See Screeding) 
Stringer bracket, 207-208 
Struts, 275 
Subbase, 

concrete slab, 285-286 


T 

3-4-5 method, 284 
Table saw, portable, 168 
Tamper, power (See Plate 
vibrator) 

Tool shed project, 303-315 
cutting list, 305 
plans, 304-307 
Trammel, 220-221 
Trellis, 

attaching, 251 

construction of, 223-228, 248-249 
Trusses, 296 
Tubular forms, 
for footings, 187, 188 


U 

U-Nails (See Fencing staples) 
Undercarriage (See Joist 
stincture) 

Utility companies, 160 


v 

Varnishes, 175 
Ventilation, 

greenhouse and, 277-278 
kit-built shed and, 302 
tool shed and, 315 


w 

Walls, 

covering, 312-313 
framing, 309-310 
Water level, 

marking joist lay out and, 189 
Wood finishes, 174-175 
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Backyard Woodworking Projects 


A 

Adjustment dowel, installing, 419 
Angled hose connector, 403 
Arc, 

cutting with jig saw, 344 
laying out, 329, 342, 370 
positioning slats with, 330, 331 
Axle, 

cutting to length, 348 
drilling cotter pin holes in, 349 
drilling holes for, 344 


B 

Back rest dowel, installing, 419 
Backer board, 419 

on drill press, 329, 330, 370 
Backsplash, installing on potting 
bench, 400 
Bevel-cutting, 

with power miter saw, 362 
Braces, as temporary assembly aids, 
322, 323 
Burnishing, 

tape, when painting, 411 


C 

Casters, installing, 402 
Cedar, about, 390 
Ceramic tile, 
grouting, 347, 348 
laying out, 346, 347 
preparing surface for, 347 
setting, 346, 347 
Chamfering, 
on router table, 338 
with hand-held router, 338 
Chisel, 

mortising for hinges with, 329 
Clamping taper jig, 
building, 328 
using, 329 
Clamping, 

cauls, 379, 381,435 
dry, 434, 435 
Cleat, temporary, 391 
Compass, 408, 428 
shop-built, 329 

Core box bit, routing grooves with, 
417 

Cotter pin, 

drilling holes for, 349 
installing, 349 
Counterboring, 
for pivot bolts, 418, 419 
for pivot hinges, 383 
CPVC cement, 403 


Dado, cutting on table saw, 436 
Depth stop, temporary, 381,435 
Diagonals, measuring for square, 435 
Dowel holes, 

drilling, 370, 378, 379, 381,418, 435 
laying out, 378, 379, 416, 434, 435 
Doweling jig, 381,435 
Drawer assembly, 401,402 
Drill guide, right-angle, 371,378, 379 
Drill press, 

backer board on, 370 
cutting wood plugs on, 438 
drilling cotter pin holes with, 348, 
349, 

drilling dowel holes with, 370, 378 
drilling pilot holes with, 371,378 
drilling for pivot hinges with, 383 
gang-drilling on, 329, 330 
right-angle drill jig for, 371,378, 379 
tipping table to vertical position, 
378, 379 

using backerboard on, 329, 330 
Drilling, 

cotter pin holes in axle, 348, 349, 
dowel holes on drill press, 370, 378, 
379 

pilot holes on drill press, 370, 378, 
379 

weep holes, 390, 391 
Dry-clamping, for marking dowel 
locations, 434, 435 


E 

Edge-gluing stock, 355 
Edging, applying, 347 
Epoxy, two-part, 330, 331 

F 

Faucet, 

PVC, for garden hose hook-up, 
402, 403 

Feeding songbirds, 331 
Female adapter, 403 
Finish nailing, 391, 393, 419 
edging, 347 
setting nails, 372 
Finish, 

applying, 373 
Flush-cutting saw, 439 
Flush-trimming, 
wood plugs, 439 
Fluted dowels, 381,435 
Frame construction, 

bench, 380, 398, 399, 427 
chair, 330, 331,336, 337, 416, 417 
drawer, 401 
table, 338, 345, 346 
Free-hand routing, 378 


G 

Gable cutting, 328 
Gang-cutting, 345 


Gang-drilling, 329,330 
Gang-routing, 338, 362, 417 
Grout, 
float, 348 
mixing, 347 

removing excess, 347, 348 
spreading, 347, 348 


H 

Hammock, hanging, 411 
Hand-held router, 

rounding over with, 362, 417 
routing grooves with, 417 
Hinge, 

mortising for, 329 
piano, 356 
pivot, 383-385 


) 

Jig- 

cotter-pin hole drilling, 349, 
doweling, 381,421,435 
for rounding over seat slats, 417 
right-angle drill press, 373 
T-square style straightedge, 417 
Jointer, 355 


L 

Lag hooks, 411 
Lag screws, 365 
Laminating, 408 
Lay out techniques, 
arc, 370, 408, 428 
ceramic tile, 346, 347 
dowel holes, 378, 379, 381,416, 
434 

reference points, 336, 401, 408 
template, 370, 378, 390, 400, 
Lock dowel, installing, 373 


M 

Masking tape, 

as depth stop, 381, 435 
used when finishing, 373 
used when painting, 411 
Miter-cutting, 338, 410, 427, 

Mortar, thin-set, 346, 347 
Mortising for hinges, 329 

N 

Nails (see Finish nails) 

Notches, 

cutting with jig saw, 364, 371,382, 
399, 416 

cutting with router, 417 


P 

Painting, 411 
Paring with chisel, 329 
Perfboard, attaching, 400, 401 
Piano hinge, installing, 356 
Pivot bolt, installing, 418, 421 
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Pivot dowel, installing, 372 
Pivot hinge, 

counterboring for, 383 
installing, 384, 385 
Plexiglas, cutting, 328 
Plug cutter, 438 

Plugging counterbored screw holes, 
379, 385 
Plumbing, 

for potting bench, 402, 403 
parts diagram, 403 
Pneumatic nail gun, 354, 437 
Polyurethane glue, applying, 330, 331 
Profile cutting, 

with band saw, 370, 378, 383, 384 
434 

with jig saw, 356, 390, 426, 427 
PVC, 402, 403 
bonding, 403 
stop valve, 403 


R 

Ratchet, 

for driving lag screws, 365 
installing brace assembly with, 420 
Red oak, about, 385 
Right-angle drilling guide, 371,378, 
379 

Rip-cutting on table saw, 339 
Roller stand, in use, 339 
Rounding over edges, 362, 378, 417 
jig for, 417 
Router table, 

chamfering with, 338 
making cutouts with, 379 
rounding over with, 378 
Routing grooves, 417 


S 

Sanding, 421 
Shaping, 

with band saw, 370, 378, 383, 384 
with jig saw, 356, 395 
Sidesplash, installing on potting 
bench,400 

Sink, cutting out opening, 400 
Slats, 

attaching, 330, 337, 339, 346, 354, 
362, 363, 379, 418 
flush-cutting wood plugs on, 439 
ripping to width, 339, 371 
rounding over edges of, 362 
setting stopblock to cut, 436 
Songbirds, feeding, 331 
Spacers, as slat attachment aids, 331, 
337, 339, 354, 362, 363, 379, 418, 
437 

Spade bit, 419, 421 
Stopblock, 

on power miter saw, 436 
on router table, 379 

T 

Taper, jig (see Clamping taper jig) cut¬ 
ting, 344 

Tear-out, preventing on drill press, 
329, 330, 370, 419 


Tear-out, 

preventing on drill press, 329, 330, 
370, 419 

avoiding when routing cedar, 328, 
329 

Template, 

laying out with, 378, 390, 400 
Temporary cleat, using, 391 
Thin-set mortar, 346, 347 
Tile (see Ceramic tile) 

Tool tote organizers, 421 
Trammel, 20 
Transition fitting, 403 
T-square style straightedge jig, 417 
Two-part epoxy, 330, 331 


W 

Water supply, assembling, 402, 403 
Weep holes, drilling, 390, 391 
Wheels, 

installing, 349 
Wood, 

cauls, 379, 381,435 
plug cutting, 438 
for edge-gluing, 355 


446 Outdoor Living — The Ultimate Project Guide 


Project Notes 


Project Notes 


448 Outdoor Living — The Ultimate Project Guide 


X 


/ 


/ 


V 



/ 


I 

/ 


\ 


x 


\ 





X 


/ 



1 s 





/ 






\ 


I 




\ 


, / 


v 







1 


\ 


/ 


\ 


\ 


\ 


t 


N 

)' 

/ 

t 


/ 


/ 




\ 

\ 

■\ 


\ 


v 


! 


/ 








t 



I 


\ 


/ 



/ 




\ 



Outdoor 

Living 

The Ultimate Project Guide 

It used to be that yards were for mowing, 
and anything outside of the house was just 
for looking at. But a whole lot of living now 
happens outdoors, well beyond a homes 
traditional four walls. Eating, relaxing, 
entertaining, recreating ... today's families 
are as likely to be found outside as indoors. 

That's where Outdoor Living-The Ultimate 
Project Guide comes in. If you're going to do 
a lot of your living outside, you might as well 
have the items you want, be comfortable, 
and have everything look great. So here are 
almost 1,000 photographs (spread over 
hundreds of pages and dozens and dozens 
of projects) that will show you how to easily 
and efficiently make your outdoor living 
spacejunctional, fun and beautiful. 

♦ Part 1, Landscape Structures & Decks, 

shows you howto build patios, 
walkways, water gardens, landscape 
walls, fences, gates ... and great decks. 

♦ Part 2, Yard & Garden Structures, helps 
you create a gateway arch, backyard 
gazebo, composting bin, cold frame, 
backyard greenhouse ... and a 
kit-built shed. 

♦ Part 3, Backyard Woodworking Projects, 

guides you through a variety of great 
woodworking projects ... every one will 
enhance your outdoor living experience. 

Outdoor Living is fun - if your "outdoor room" 
is set up with attractive, reliable structures 
and projects that you will use and enjoy. 

The Ultimate Project Guide will get you there 
with all its ideas and instructions. You don't 
need to be a landscape or building 
professional to get great results, either. 
These pages guide you every step of the way. 

Enjoy all your Outdoor Living! 
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